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this edition. 
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efficient use of the text early id lits study of anatomy. 
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THE ANATOMY OF THE DOMESTIC ANIMALS 


INTRODUCTION 

Anatomy m the branch of bioE^csJ science which deals with the form and 
htmeturt of organkms. It is therefore in ctgae ouireiMicm with physiology, which 
treats of the functions of the body. 

Etymologically the word "anatom y" dignifies the cutting apart Or disassociate 
mg of parts of the body. In the earlier phases of its development anatomy waa 
necessarily a purely ctoacripUv# BctotH#, based on such ob^cryaiiomi a* were possible 
with the unaided eye and simple dtosecting instruments—the scalpel,. forceps., and 
the like. At iIuh time, therrfore, the term adequately etpresjed the nature of the 
subject. But as the scope of the science extended and the body of anatomical 
knowledge gxew 3 subdivisions became necessary and new term* wen? introduced %o 
designate special fields and methods of work. With the tot reduction of the micro- 
scope and ita acceawriea it became potadble to study the finer details of structure 
and minute oiganismi .hitherto unknown, and this field of inquiry rapidly developed 
into the science of microscopic anatomy or histology a* conventionally dbrtingijifjbed 
from macroscopic or gross anatomy In the same way the study of the changes 
which orgaoisma undergo during t heir dnclopm^Dt soon attained sufficient im¬ 
portance to he regarded on practical grounds as a separate branch known as 
embryology, This term is usually limited to its application to the earlier phases 
of development during which the tissues and organ* are formal The term 
ontogeny is used to designate the entire development of the individual. The an¬ 
cestral history' or phytogeny of the apnota is constituted by the evolutional' 
change* which it hm UDdergpDa us disclosed by the geological record, 

Comparative anatomy is the description and comparison of the structure of 
animals, and forms the bads for their clasriGcation. By this rrtg&na including 
extinct forma in the scope of inquiry—it has been possible to show the genetic 
relationship of various groups of animals and to elucidate the significance of many 
facts of structure which are otherwise quite obscure. The deductions concerning 
the general laws of form and structure derived from cocnparalivt: anatomical 
studies constitute the science of morphology or philosophical anatomy. The 
morphologist, however, deals only with such anatomical data as are necessary to 
form a huaiA for his geimlii&tims The anatomical knowledge required in the 
practice of medicine and surgery is evidently of a different character and must 
include many detail* which aic of no particular interest to the morphologist. 

Special anatomy b the description of the structure of a single type or species* 
g. f onthruputomy, hippotoeny. 

Veterinary anatomy is the branch which deals with the form and structure of 
the principd domesticated animals. It is usually pursued with regard to pro- 
ferctonol requirements, and is therefore largely descriptive in character. As a 
matter of convenience* the horse is generally selected aa the type to bti .studied in 
detail and to form a basis for comparison of the morn essential differential character* 
in the other animals. 

Tw r o chief methods of study are employed—the systematic and the topo¬ 
graphic. In ihe former the body is regarded as consisting of systems of organa w 
apparatus which are similar in origto and structure and are associated to the per¬ 
formance of certain functions. The division* of systematic anatomy are^ 

IT 




IS 


rsmoflticTiOtf 


L Osteology (Osteotog^a), the description of the Skeleton 
2. Arthrolctgy (Arthrologia), the description of the Joint* 

Jk Myology i Mydogiiy p t h*» description of the Museles and aecofroty ei m dure* 
4 r <SpluuchExjhigy (8planchnologifl) f the description of lbs* Viscera, This 
include the fdlomn^ Bubdivbiioito: 

(1) Digestive System (Apparatus digestorius) 

{2) Expiratory System {Apparatus resparatorius) 

(3) Urogenital System (Apparatus uro^nitdu) 

(a) Urinary Organs (Organa uropoetics) 

(fc) Genital Organs (Organa genitalia) 

5. AugLoIngy, the description of the Organs of Circulation 
8. Neurology, the description of the Nervous System 

7. .■E^hcajirology, the description of the Sense Organs and Common Integument 

The tenn topographic anatomy designates the methods by which the relative 
position- of the various parte of th« body are accurately determined. It presup¬ 
poses a fair working knowledge of systematic anatomy. The mridtratian of 
anatomical facts in their relation to Surges Physical Diagnosis, and other prac¬ 
tical branches is termed applied anatomy. 

Topographic Terms.- In order to indicate precisely the posit ion and direction 
of parte of the body, certain descriptive terms are employed, and must be under^ 
stood at the outset. In the explanation of thwc terms it is assumed here that 
they apply to a quadruped such as the horse in tho ordinary standing position. 
The surface directed toward the plane of support (the ground) is lamed ventral 
(or inferior), and the opposite surface is dorsal (or superior); the relation* of pons in 
thk direction are named accordingly. The longitudinal median plane divide* the 
body into similar halves. A structure or surfnce which is nearer than another to the 
median plant 1 hi medial (nr internal:! to it, and an object or surface which is further 
than another from the median plane is lateral (or external) to it. Planes parallel 
to the median plane are sagittal. Transverse or segmental places cut the lung jutin 
of the body perpendicular to the median plane, or an organ or limb at right angles 
to itn long axis. A frontal plane is perpendicular to the median and transverse 
planes. The term h also used with reference to parte of the limbs or various organs 
in a similar acnae, The head end of the body is termed anterior or cranial, and the 
tail end posterior or caudal; relations of structure* with regard to the longitudinal 
axis of the body are designated accordingly. With expect to parte of the heftd 1 
the corresponding terms are oral and aberah Certain term, 1 * are used in a spedal 
sense as applied to the limbs. Proximal and distal expme relative distance of 
parte from the long axis of the body. The anterior face of the distal part of the 
thoracic limb ia termed dorsal, and the opposite face volar. In the oorreisponding 
part of the pelvic limb the terms are dorsal and plantar respectively, In tho 
same region* radial and ulnar (thoracic limb), tibial and fibula; (pelvic limb) 
may be used to designate that ride of the extremity on which the torrunponding 
bone is situated; they are therefore cquivalent, respectively, to medial and lateral 
tn the animal* with which wc are concerned. The terms superficial fcupertici&lis) 
nnd deep (profundus) are useful to indicate relative distances from the surface 
of the body. 


depth in cavil]** nr pad medial ud IMataI te diigimte nrUpi?™ la the nwduiB pbux 

auch teon AW MMEuait mtd Butt RAtpfiAive w in human md wim jumiomy. hut the akksr 
pemenriature is very firmly »teb3i*bed md emxmt well be Jlsnarird it anew and KbtkrHy. To 
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A . Er4»tinjc End, Nrric, nod Tniak: 

Dorsalis..... 

vmnik . .... 

Mfidiulba . . . 
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B. Kdatiiiji to Limbs: 

PMdfllilB 
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Fibula™ , 
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. . . F.itr rftal 

.... Anterior 

Pos umt 


, . Superior 

. Inferior 

. Anterior 

.... Poaterw 
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DesooprrvE teems 

The surfaces of the bones present a great variety of eminence* and depressions, 
as welt as perforations. The prominences and cavities may he Articular, or non- 
articular, furnishing attaohnient to musdea, tendons, ligaments, or fascia. A 
number of deweriptive terms ate need to designate these features, and the folio wing 
are some of those in general use: 

Process (Proeeraiis) is a general term for a prominence, 

A tuberosity (Tuber, Tuberositas) is & large, rounded nan-articular projection; 
a tubercle (Tuberculum) is a smaller one. 

The term trochanter ia applied to a few non^utfcidar prominency e. g. r the 
trodtanrleca of the femur, 

A spine 1 Spina) or spinous process (Processus spiroans} is a pointed projection. 
A crest i Crista) is a sharp ridge. 

A line (Lineal is a very small ridge. 

A head (Caput) is a rounded articular enlargement at the end of a bone; it 
mny be joined to the shaft by a constricted part, the neck (Collurn). 

A condyle (CondyJua) is an articular eminence which is gome what cylindrical; 
a non-articukr projection in connection with a condyle may be termed an epi- 
condyle (Epicondylus), 

A trochlea ia a pulley-1 ike articular mesa 

A glenoid cavity (Cavilas glen owl alb) is n shallow articular depression, and a 
cotyloid cavity or acetabulum ia a deeper one. 

The term facet is commonly applied to articular surfaces of small extent, 
especially when they are not strongly concave or convex. 

The terms fossa, fovea, groove or sulcus, and impression are applied to various 
forma of depressions 

A foramen b a perforation For the transmission of vwb r nerves, etc. 

A sinus is an air-cavity within a bone or bones; it is lined with mucous mem¬ 
brane and communicates with the exterior. 

Other terms, such as canal, fissure, natch] etc., require no explanation. 1 

1 Ai might be MMcUd Tram Uie history of uiatomy, a good many of Lhm terms ntt m « 
]«jfttcnrtuLngrjiblr; fmUKnnQrv, a pvwa ftkclflUil feature mnv differ greatly ia various specks. 













OSTEOLOGY 

THE SKELETON 

The term skeleton is applied to the framework of hard structures which sup* 
porta anti protects the soft tissues of animals. In the descriptive anatomy of the 
htgber animals it is usually w.-a rioted to the bone* and cartilage^ although the 
ligaments which hind those together might well lie Included. 

In E^olofv the term k Linf4 'm m much iiw<re wmprebeivbe puthc. *nd inetwt^a nil the harder 
■upparlifut aawl pTi -1 n'ii:iic structure*. When the latter are situated taflmudly, they term an 
tiasfcplttDn, derived from the eelod&nsL Knam ^W uf tlik are ih-* ahelU ami obi:i m iurv coveriiiira 
of ninny kvertihi^ the m-bIiw of ikh^ iki: iJ-jiriq* qt turtW, and the fenthervj hrvir, and krxi?§ 
at the uglier veftcbr*n*_ The endwfcclsten (with which we have to deal at pnamlj b embedded 
in the soft tiwura- It u derived from the Ifittodann, wnJh the rcwcptioa of the aufoehord or 
peiiiiiti ve axial skeleton, which la of Hitedermal origin. 


The skeleton may be divided primarily into three parta: (1) nxlnl; (2) flppen- 
dfruhir; (3} splanchnic. 

The axial skeleton cumpriRrs the vertebral column, ribs, sternum, and skull. 

The appcndicuLar skeleton includes the bom* of the limbs. 

The splanfhnfe or visceral skeleton consists of certain bonrs developed in the 
substance uf some uf the viscera or soft organs, e, p.j the oa penis of the dog and the 
os cordis of the ox. 

Thn number of the bones of the skeleton of an animal varies with ugo, owning 
to the fusion during growth of skeletal elements which am separate in the foetus 
or the young subject. Even in adults of the same species numerical variations 
occur, t the tarsus of the horse may consist of six or seven bones, and tbe carpus 
of seven or eight; in tdJ the domestic mmiunala the number of coccygeal vertebrae 
varies considerably. 

The bones are commonly divided into four classes according to their shape 
and function.^ 

[1) Long bones (Omw* longal arc typically of elongated cylindrical form with 
enlarged extremities. They occur in lb* limbs, where they act as supporting 
colurnna and as 1 evens. The cylindrical part, termed the shaft or body (Corpus), 
is tubular, and incloses the medulUiry cavity, w hich cun tains the medulla or marrow, 

(2J flat bones {Ossa plana) are expanded in two directions, They furnish 
sufficient area for the attachment of muscles and afford protection to the organa 
which they cover, 

{3) Eh&rt boned {Ok-a brevis), such as those of the carpus and tareu&j present 
somewhat similar dimensions in length, breadth, and thickness. Their chief func¬ 
tion appears to be that of diffusing concussion, Sesamoid bone*, which are de¬ 
veloped in the capsules of Home 1 joints or in tendons, maybe included In thin group. 
They diminish friction or change the direction of tendons. 

(4) Irregular bones (Ossa irregularis). This group would include bonra of 
irregular shape, such as the vertebra: and the hones of the cranial base; they are 
median and unpaired. Their functions are various and not so clearly specialised 
as those of the preceding classes. 


*Tlui if. art My ^twfact&ry; aomc hoses, r. p , sharila. m toni i-l«uly 

provided FqTj aad gthen. might be variously placed. 
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STRUCTURE Of BOHES. 1 

Bones consist chiefly of bone tissue,, but cottxidcred ri* oflgaas they present 
also an enveloping; membrane, l^rtnd the periosteum, endosteum, marrow„ vessels, 
and nerves. 

The architecture of hone can be studied best by means of longitudinal and 
Iransverer- Bectmu* of specimen* which liave been snacoratod m as to remove moat 
or the organic matter. These show that the bone 
consists of an external shell of dense compact sub¬ 
stance, within which is the more loosely arranged 
spongy substance. In typical long bones, the a haft 
is hollowed to form the medullary cavity (Cavum 
medullare). 

The compact substance (Substantia compact*) 
differs greatly in thickn-r-sa in VsnOdli situation*, in 
Conformity with the atrearas and strains to which 
the bone is subjected. In the long bones it is 
thickest in or near the middle part of the shaft and 
thins out toward the extremities. On the latter the 
layer is very thin, and is especially den-^e and smooth 
on joint surfaces. Circumscribed thickenings are 
found at points which are subject to special pressure 
□r traction. 

The spongy substance (Substantia speuagioea) 
eon-dsta of delicate bony pLutes and spicules which 
run in various directions and intercrop. These are 
definitely arranged with regard to mechanical re¬ 
quirements, sc that systems of pressure Mid tension 
plates can be nioogniz^i, in conformity with the 
hues of pressure and the pull of tendons and liga¬ 
ment* rospoctively. The intervals betworn the 
plates are occupied by marrow, and arc termed 
marrow spaces (Celluhe mednlLuttJ). Tbe spongy 
substance forms the bulk of short bones and of the 
extremities of long hones; in the latter it ia not con¬ 
fined to the calls, hut extends a variable distance 
along the shaft ako, Some bones contain air-spaces 
within the compact substance instead of spongy 
bone and marrowy and hence are called pneumatic 
bones (Ossa pneumatic*). These cavities arc termed 
sinuses, and are lined with mucous membrane; 
they communicate indirectly with the external air. 

In certain situations the two compact lay ere of flat 
bones are not separated by spongy bone, but fuse 
with each other; in some cases of this kind the bone 
k so thin as to be translucent, or may undergo 
absorption, producing an actual deficiency. 

The flat bones of the cranid vault and sides 
are com posed of an outer layer of ordinary compact substance, the lamina externa, 
an inner layer of very dense bone, the lumina interna or tabula vitrea, and between 
these a variable amount of spongy bone, here termed dijdo& 

The periosteum is the membrane which invests the outer surface of bone, 
except where it is covered with cartilage. It cousuita of an outer protective fibrous 
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Wstp and an inner cellular osteogenic layer, During active growth the osteogenic 
Layer is well developed> but Liter it becomes much reduced. The fibrous layer 
varies much in ihiekne-sa, being in general thickest in expensed aHuatloo** The 
adhesioh of the perkwteimi to the bone also differs greatly in various places; it 
is usually very thin and easily detached where it is thickly covered with muscular 
tissue which ha a little or no attachment. The degree of vascularity conforms to 
the activity of the periosteum. 

The endosteum Is a thin fibrous membrane which lines the medullary cavity 
and tis? larger Haversian, canals. 

The marrow {Medulla ossium) occupies the interstices of the fepgngy bone and 
the medullary cavity of the long bones. There w two varieties in the adult— 
red and yellow, In the young subject there is only red marrow {Medulla oaaaum 
rubra) r but later this is replaced in the medullary cavity by yellow marrow (Medulla 
oarium ftava). The red marrow contains several types of characteristic cells and 
is a blood-forming substance, while the yellow is practically ordinary adipose tissue. 1 

Vessels and Nerves.—I t is customary to recognize two sets of arteries-the 
periosteal and the medullary. The former ramify in the periosteum and give off 


o 
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innumerable small blanches which enter minute openings (Votkmannk canals) on 
the surface and reach the Haversian canals of the compact substance. Other 
branches enter the extremities of the long bones and supply the spongy bone and 
marrow in them. In the case of the larger bones—and especially the long bones— 
the Large nutrient or medullary artery (Arteria nutricia) enters at the no-called nu¬ 
trient foramen (Foramen nutrieiumb parses in a canal (Csnalk nutrieiiw) through 
the compact substance, and ramifies in the marrow; its branches anastomose with 
the central branches of the periosteal set. The huger veins of the spongy bone do 
not, as a rule, accompany the arteries but emerge ehk?ily near the articular surfaces 
Within the bone they are destitute of valves, The lymph-vessels exist as peri¬ 
vascular channels in the pcrioateuin and the Haversian canals of the compact sub¬ 
stance. They also form a fine subperiosteal network, from which the larger vessels 
proceed, usually in company with veina, Lymph-spaces exist at the periphery of 
the marrow. 

The nerves appear to be distributed chiefly to the blood-vessels. Special nerve- 
endings (Vstei^Padol corpuscles) in the periosteum are to be regarded as sensory, 
and probably are concerned in mediating the muscle sense (kinesthesia). 

I SJa* yello* nwrmw i* formed by regrurtv* change* in red murew, ifidudtaf fatty infiitm- 
ikn osd degcEicrUion or the ■rharnetefLal.iE cdH find truLHilKirLaJ forms or rtajcea in the im^ 
Id aged or badly mur LsJiad iubjreti Uw manw may uodtrn gelaiLBOti* dvwrtmtn^Qn, rcnuJitoe 
to the fonawilipb of galat-laom marrow- 
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BEVELOTMENT and growth of bote 


TSit" primitive embryonal ekcleion constate of cartilage and fibrous %km&, in 
which the bones develop. The ppicra* k termed ossification or osteogenesis, and 
k effected essentially by bone-producing crife, culled osteoblasts It is customary, 
therefore, io designate pa membrane bones thane which are developed in fibroid 
ttsaue, and as cartilage bones those which are preformed in cartilage. The prin¬ 
cipal membrane bones are these of the roof and rides of the cranium and moat of the 
bones of the face. The cartilage bones, comprise, therefore, most of the akeletou. 
Correspondingly we distinguish intnunembranons and endochondral ossification. 
In intramembranoua ossification the process begins at a definite center of 
ossification (Punetum Oftqftcatfonis), where the oitcobl&rts surround fhcmaelvtw 
with a deposit of bone. The process extends from this center to the periphery 
of the future bone, thus producing a network of bony trabecule. The trabecula 
rapidly thicken and coalesce, forming a bony plate which is separated from the 
adjacent bones by persistent fibrous tissue. The superficial part of the original 
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tissue becomes periosteum, and on the deep face of this successive layom of peri¬ 
ostea] bone are formed by osteoblasts until the bone attains its definitive thickness. 
Increase in circumference takes place by ossification in the Rumoimdlng fibrous 
tissue, which continues to grow until the bone has reached its definitive siae. 

In endochondral ossification the process is fundamentally the same, but not 
quite wo simple. Osteoblasts emigrate from the deep face of the perichondrium or 
primitive periosteum into the cartilage and cause calcification of the matrix or 
ground-subul ance of the latter. Vessels extend Into the calcifying area, the cartilage 
cetls shrink and disappear, forming primary marrow cavities which are occupied 
by processes of the osteogenic tissue. Thera is thus formed a son of scaffolding 
of calcareous trabecula on which the bone k constructed by the osteoblasts. At 
the same time perichondral bone k formed by the osteoblasts of the primitive 
periosteum, 'Hie calcified cartilage is broken down and absorbed through the 
agency of large cells called osteoclasts, and is replaced by bone deposited by the 
osteoblasts, The csteodselB also canoe absorption of the primit ive bona, producing 
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the marrow cavities; thug in the case of the long bones the primitive central spongy 
bone ia largely absorbed to form the medullary cavity of the shaft, and permit* 
chiefly in the extremities, Destruction of the central part and formation of atil> 
p€jriMit«al bone continue until the shaft of the bom? has completed its growth. 

A typical long bone Ls developed from three primary tenters cf o^hcation, 
one, which appears first, for the diaphysis nr shaft and one for each epiphysis or 
extremity. Many bones have secondary centers from which prsniwaca or apophyses 
develop. 

The foregoing outline accounts for the growth of bones except in regard to 
length. Increase in length may be explained briefly as follows; Provision for con¬ 
tinued oa^Bcatiqn at either end of the diaphyaig bs made by a layer of actively 
growing cartiiagL—the epiphyseal -cartilage—which intervenes between the diaph- 
yeis and the epiphysis. It is evident that so long as this cartilage penristo and 
grows, new bone may continue to b*j formed at ita cipr-naej and increase of length 
ig piaaible. When the epiphyseal cartilage ceases to grow, it undergoes ossiheation, 
the bone is cunsolida-teci, and no further increase in length is possible. This fusion 
takes place at fairly definite periods in the various bones, and it La of value to know' 
the usual times at which it occurs in the linger bonra of the limbs at least. In the 
ease of membrane bones, increase in HT amfa ww is provided for by the o^ufication 
and new formation of the surrounding fibrous tissue. 

After the tanas Ilxve ibrir full iw. the periwleiim beec-cne* relatively redwred xml 

Inactive so far hn Lt» ihLh^ci]? layer u Mawmcd; the tade-Eunnici^ funnimi may b«i ■mnuixtad 
hy vinoui phwh, u i* well seen in the- heeliuit af fnetitM jusd dw Ejocuirenc* of bony 
nm\u 

Frof-ouihi dmat^on occur in the skeleton after birth, Mkl during tbn period *®T growlii Ita taiam 
fijTi much urn pla«tn than might be aupprel la the foal, fur stabipii, it i* tfridtmt 

th*t tta metacajpaJ and EritLaLarnal tau™ wv relatively long nnd the eeafMilBi Mid humcm# short; 
slso that in general Eta hJuJli of the tong bows are ueulef b axnpuiftan a-tth ita extremiiid. 
The various ^rniEninn^^ Me mueh lees pronooEUxd thnxi iu ita jululi, pmd mi wit of Ita minmr 
#UxY*^q maj^ingB are ataeut, ao that Lta boon, bjtrt a relatively smooth appearance. The period 
of growth may be regatdret u farufcutii^ with Ibc union of the rxirKnutta and jitafu of the lua* 
tan™ and the hukfi of the ports of other boats. Duriag adult hfo the tkakrUl JV 04 MQ 

cpwt slowly' they oompriar accent uauaiL of ita tagrr pumuoaKci Mid dcprwdrm* Mid the ap* 
pesTinir* of amaDer no**, Throe acwjndxry mar king*, nie chiefly comLrmd with the- atladimenta 
of ulllhcIim, terulnn*. and ligaments, or an produced by prmvtre cm-rt*d hy vatioili pirurturea on 
ihe bone*. Later in life oeaifitation tmiufro mm or Iw# exte naively the" wtilngza arid die #t- 
lachniente ot seodoaa a&d liKuiwri l* SedDt chMipre* in the bonea, conaiating off decrease cl the: 
organic jmUet jlxjiI. fudwtiwi of h ta bone tissue, render ttatu brittle »nrt table to fnetura 

CHEMICAL COMPOSmON OF BONE 

Dried bone consists of organic and inorganic matter in the ratio of 1 : £ ap¬ 
proximately, The animal matter give* toughness and elasticity, the mineral 
matter hardness, to the bone tissue. Removal of the organic matter by fcieat dwaj 
not change ihe general form of a bone, but reduce* the weight hy about one-third, 
and makes it very fragile. Convereely, dccaleificatian, while not affecting the-form 
and si*e of the bone, randnra it aoft and pliable. The organic matter (ossein) when 
boiled yields gelatin. The following table represents the compoeition in 100 partn 
of ox bone of average quality: 

Od*tED. # ... . S3.^ 

Ptuteptabr- of Bttn ■ . . ...... 57.35 

OxHwpaCc of lime.... 3J» 

Fhmphft'* of nugniMSL.. . . . . .... -2.ot& 

CaftaojiEjc dltuI cSbiidi of sodium. . 3 45 


raraiCAL PROPERTIES OF BONE 

Fiwh da«J bune hiw a jnellou-ish-white color; when macerated or Loiled and 
bleached, it is white. The specific gravity of fresh compact bone is about 1.9. 
It is very h«d and resistant to pressure. Its compressive strength U about 30,000 
pounds per square inch, and its tensile strength avenges 16,000 pounds per squei* 
inch—MKiHiderably higher than white oak. 
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THE SKELETON OF THE HORSE 

General statements, of comparative nature, tegardlqg the bones will be in- 
eluded at the beginning of the dej^cripLivo material Tot each group of hones of the 
horse. 

T he skeleton of the horse consists of 205 bon ls, as shown in the following table: 

Vftrtflbral column ... M 

JUlw... ........ 36 

Sternum........ „ r r r r r 1 

Skull (meludmg uLitlituijp.' dmsirUin} „ , r .., . . . 34 

Thwack:limbi . ...... -*0 

Pctrif limb**.........._+ t + *..... 60 



in tha ■raminlkm the bveraf* number of < 
DunJ and oa «ut ore not divided. into potto, ihv 
takea, aitd the in«mnHi are inc l adad. 
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ol tmpdh.; 4. hunumft; 4 r r Ulihl «pmnijlt p 4 knfra; V bknf tvbcnmtj -V kMtiai A. d«Jlv4d mburaitrj 
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». fc*L.U* : fl. tfbk f-ifefiL 21’. U**nd rccdj-li rj ifbfc; 37. Lmm; ii. flbuk: U. t^ber r*!d*; !k n»Ui*r*.i. 34. 
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Klkdibcftar-Ktuir. Aul [£Lf KOnnkf J 
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THE VERTEBRAL COLUMN 

Thu vertebral column (Column^ vertebral is) k the fundamental part of the 
skdtton. It consists of a chain of median, unpaired, irregular bones '.vhn-h extend* 1 
from the skull to the end of the toil. In the adult certain vertebrae have become 
fused to form a single bony mass with which the pelvic girdle articulates, Verte¬ 
bra so fused arc termed fitted (or “false 1 ') vertebra [Vertebra immobile*!, as 
dktingukhetl from the Durable (or “lnje' r ) vertebra (Vertebra mobiles). 

The column k subdivided for description into five regions, which «irc named 
according to the part of the body in which the vertebra are. situated. Thus the 
vertebra arc dc%Mt«d a* cervical Y thoracic F lumbar, sacral, coccygeal I Vertebra 
cervicales, thoracaJes, 3 uni bales, sne rates, coccyges). The number of vertebra in 
ft given species k fairly constant in each region except the last, sc that the verte¬ 
bral formula may be expressed (for the horse, for example)" m follow*: 

CfTi E LACyi 4 ^tL- 

Thc vertebra in a gi ven region liave characters by winch they may be dis¬ 
tinguished from those of other regions, and individual vertebra huve bipedal 
characters whieh are more or leas clearly recognizable. All typical vertebra have 
a common plan of structure, which must first be understood. The parts of which 
a vertebra consists are the body, the arch, and tho processes. 

The body [Corpus vertebra) k the more or less cylindrical mass on which tho 
Other parts are constructed. The anterior find posterior extremities of the body 
are attached to the adjacent vertebra by intervertebral Ehro-cartiLige^ and are 
usually convex and concave respectively. The dorsal siitfacu k flattened and enters 
into the formation of the vertebral canaE, while the ventral aspect is rounded later¬ 
ally, and k in relation to various muscles and viscera. In the thoracic region the 
body presents two pairs of facets ^Fovcib costalea) at the extremities for artacula- 
lion with part of the heads of two pairs of riba. 
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The aieh [Arcus vertebra) h constructed on the dorsal aspect of the body. 
It conskts originally of two lateral halves, each of which k considered to consist 
of a pedicle and a lamina, The pedicle (Radix arcus vertebra) forms the lateral 
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pdirt of the arch, and Is cut into in Front and behind by the vertebral notches (Ju- 
eisuTA vertohmlia, caudal is). The notches of two adjacent vertebrae form inter¬ 
vertebral foramina (Kununina mtervertehmlia) for the parage of the spinal nerves 
and vessel*; in some vertebras, however, there are complete foramina instead of 
notches. The tfmiinar are plates which complete the arch donuilly, uniting with 
each other medially at the root of the spinous process. 

The body and the arch form a Iran y ring which incloses the vertebral fo ramen 
fForamen vertebrale); the series csf vertebral rings, together with the ligaments 
which unite them, inclose the vertebral canal (Canaiis vertabwlia), which contains 
the & pitta] card and its coverings and vessels. 

The articular proc esse s, two anterior and two posterior {I^ocosaus articular>!w 
craniate*, caudate*}, project from the borders of the arch. They present articular 
Fitrfsces adapted to theme of adjacent vertebra, and the remaining surface ls 
roughened for muscular and ligamentous attachment. 

The Spinous process nr (spine (Processus spinoisiie) is singly and projects 
dnn^dlv from the middle of the arch, It varies greatly in fesim, size, and direction 
in different vertebrae. It furnishes attachment to muscle* and ligaments. 

The transverse processes f PmrreiUs tmuHvereij are two in number and project 
laterally from the Hides of the arch or fru»n ihe junction of the arch and body, 
fn the thoracic region each has a facet for urtfrulstion with the tubercle of a rib 
(Fovea costalis tranaveffufo}. They idao give attachment to muscle* and liga¬ 
ment* 

Some vertebra have nko a ventral spine or a luemaE arch. 

Mammillary processes (Processus ma mills res} are found in most animate on 
the posterior thoracic and anterior lumbar vertebrae, between the transverse and 
anterior articular pretceutgg or on tlie latter. 

Accessory processes (PruoessusacraasoriJ), when present, are situated between 
thE transverse and posterior articular processed. 

Development—The vertebrae are developed by D&dficatiou in the cartilage 
which mBrrrmnds the notochord and forms the sides of the neural canal There am 
three primary centers of ossification, one for the body and one for each side of the 
arch. Secondary centers appear later for the summit of the spinous process 
(except in the cervical region), the extremities of the transverse processes, and the 
thin epiphytal plates at the ex Eremitic* of the body. The three primary centers 
and the thin epiphyseal plates constitute the usual five centers of development for 
ail typical vertebra. 

Saneliiiw IhrfT wr at first Iwu c-entera For the- IkkIy, which won fuse. The gkrocroi of riRqf]- 
calfcoa HSalrradj from the teteml renter* to fr™, ml only the eofr«fnft4tal purr n ( the arch, but 
&Ijw llw prra&feri i.m.1 a part of tbr body next to ite mot aF the *rth (lUdte rueas). In Uie hura- 
™ me Hu? body nnd nreh arc fu*d tv birth or unite very mon after, but the epiphinrai dn nm 
foe*- till itrnw-tb h coinpilete. In the pis, &hecp s and dog the fciody sad mtch art united at birth 
by failliaipu (tvctfnhHcitraJ Hyuchondrotiiej, but fuse la Ukc firat few rawiihi 1 . 
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The vertebral formula of the horee is CVTuX<3sCyj f -ii, 
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THE CERVICAL VERTEEKUL 


The cervical vertebra (Vertebra cervical es) are seven m number. 

The first and second cervical vertebra: arc highly modified in conformity with 

the special functions of support 
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and movements id the head. 
The sixth and seventh present 
special characters^ but do not 
differ greatly from the type* 
With the exception of the first, 
they arc quadrangular, mass¬ 
ive, and longpr than the ver¬ 
tebra of fltk’r regions; they 
decrease in Length from the 
second to the last. The thinip 
fourth, and fifth have the fair 
lowing characters: 

The body m tang as com- 
pwd with tbox of other 
vertebra The ven traJ surface 
presents it median ventral 
spine, which ^becomes more 
prominent jls it is traced back* 
ward, and is lutrercuiate at its 
po&tenor end; it separates two 
concave areas. The dorsal aur- 
face has a fiat central area which is narrow in the middle of the vertebra*, and wide 
at either end: it give* attachment to the dorsal longitudinal ligament. On either 
side of this area there is a groove which lodge* the longitudinal spina] vein. These 
lateral grooves are connected about the middle of the surface by a transverse furrow, 
in which there are several for¬ 
amina through which veins 
emerge from the spongy sub¬ 
stance of the body- The an- 
(trior extremity nr hmd (Ca¬ 
put vertebra;) has an oval 
articular surface which faces 
forward and downward' it is 
strongly convex, and wider 
above than below. The pos¬ 
terior extremity i* larger and 
bets a nearly circular cotyloid 
cavity (Fossa vertebra)* 

The arch is lajgti and 
strong, It is perforated on 
either side by a foramen w hich 
communicates with the for¬ 
amen tntnsventarium. The 
vertebral notches are large, 

Tho articular processes 
are targe. Their articular juit- 

Face* are extensive, aval in outline, nnd slightly concave: the anterior ones are 
directed dorse-medial ly; the posterior, vtnrro-latemlly. The remaining surface is 
mainly roughened for ligamentous and muscular attachment. A crest connects 
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t|ip articular processes of tb same aide on the fourth and fifth; oa the (bird it 
do® net reach the cut tenor process. 

The tr&navefse processes are large and platt^-iike. Each arista by two roots, 
one from the arch and one from the h<wly; between tin* k the foramen trarifr- 
versarium h through which the vertebral vewk and a nerve |Hu b. The aggn j - 
gale of there foramina oomftfrulea the canaHs transversaiius, The process divide* 
laterally into anterior and posterior branches, which arc thickened and rough for 
muscular attachment. 

The spinous process haa the form of a low crest (Crintn spiiwa), which widens 
behind, and is connected by ridges with the posterior articular processes. 

The sixth cervical vertebra has the following distinctive features: It k shorter 
and wider than this fifth. The arch is luge, especially posteriorly, The posterior 
articular processes are shorter h thicker, and further apart; each is connected with 
the cormiponding inferior one by a thick ridge The spinous process k less rudi¬ 
mentary ; it k half an inch or tnon 1 (cl 1,5 cmj in height, The transverse proc¬ 
esses have three branch^; the third part is a thick, almost sagittal plate, which 
forms with He fellow and the body a wide ventral groove; the other branches 
correspond to those of the typical vertebne. but are short and thicker. The fore¬ 
men tmnsFersarium is large] below itn posterior end there k a f<>vsa, The ffMtml 
spine k small and is less prominent porterinriy. The third branch of the traiw- 
verye process and the fossa are aoflirtlmna absent or reduced on one aidu r 

The seventh cervical vertebra k readily dklingukhwl by the fallowing charac¬ 
ters : It k shorter and wider than the others. The body is flattened dorao-ventrally 
and wide, especially behind l here it has a facet on each &4e for articulation with 
part of the head of the first rib. The arch and iin notches aim large. The anterior 
articular processes are wider and longer than the pmterior pair. The spinous 
process in an inch or more (cn. 3 cm .) 
in height. The transverse process l- 
undivided* and haa no foramen Lran.^ 
vemiHum The ventral crad k ro 
placed hy a pair of tubercles. In 
j^omc Hp'cimem a large foramen 
transvcraaiium k prawn oo one rifle 
or (rarely) on both aides. 

I he Amts 

Thk vertehra k decidedly atypi¬ 
cal in form and structure. The body 
and spinous process are absent. It 
has the form of a strung ring, from 
which two curved plates, the wings, 
project laterally. The ring incloses a 
very huge vertebral foramen, and 
conaktH of two lateral masses com 
mooted by dorsal and ventral aithea. 

The lateral masses Interata?) present two deep ova] anterior articular 

cavities > Fovea articulates cistkiolra) which receive lbe oocLpiiaJ condyles; they 
are separated by a wide notch above and a narrow one Ijdow. 'iTic lateral margin 
k ako notched, and a triangular DOfi-aitioukir depression cutfl into the medial 
part of each cavity, The posterior articular surfaces (i Wies nrUcutorca caudal ea) 
are somewhat ftaddlc-Hluipod; they aro confluent on the ventral arch, but are widely 
Mejiufited doraady, and do not conform in shape to tbs corresponding surfaces- 
of the axk. 
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The dorsal arch (Ami* dorsalis) praamta a median dorsal tubercle {Tuber- 
ciilum doreide) and is concave ratiralfr. It is perforated on either aide near its 
anterior margin. by the intervertebral foramen (FonuiMCi invertebrate^ The an¬ 
terior border is deeply notched, and the posterior border m thin and concas-e. 

The ventral arch (Arena vcntralis) La thicker, narrower., and lees curved than 
the dorsal. On its lower surface is the ventral tubercle (Tuberculum ventral e), 
into which the tenmnid tendon of the tangos oolti muscle ia inerted. The upper 
face has pOatCftody a traiijivereely concave articular surface, the fovea deaths, on 
which the dobs or odontoid process of the axis itwte. In front of this is a transverse 
rough excavation and a ridge for the attachment of the ligament um dentin. 

The wings (Alas atlantis) are modified transverse processes. They are exten¬ 
sive curved plates which project ventnokteralSy and backward from the lateral 
niMffi, The doreaJ surface is concave. Between the ventral aspect of the wing 
and the lateral mass is a cavity, the fossa atlantis; in this thera is a fwamm which 
opens into the vertebral canal. The border is thick and rough; its position can 
be recognised in the living animal. Two foramina perforate each wing. The 
anterior one, the foramen alare, is connected with the intervertebral foramen by 
a rihou groove. The posterior one ia the foramen trauarerBanum. 

Development.—The atlas o&ifles from four centers, two for the ventral arch* 
and one on either aide for each Lateral mara, wing, and half of the dorsal arch. At 
birth tbe bone consists of three pieccM—the ventral arch and two Lateral parte, 
which arc separated by a layer of cartilage in the dorsal median line and by two 
veiUro-lateral layers. These parte are usually fused at about six mouths. 

The Axes 

The axis (AvU a Epistropheus) is the longest of the vertebra, and is character- 
inxl by the presence of the dens or odontoid process, which projects from the an¬ 
terior part of the body. 

The anterior extremity of the body presents centrally the dens op odontoid 
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prrx-esH (Dena axis); this has a convex articular surface vcnlrally for articulation 
with the ventral arch of the atlas, and two rough depressions) for the attachment of 
the ligameutum dentis dorsally. Flanking this on either side ara the modified 
anterior articular processes, which have saddloahaped articular surface confluent 
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vent rally- with that of the dens. The posterior extremity fra* the usual cavity. 
The ventral opine resembles that of the typical vertebra. 

The arch presents in the young: subject a notch on each ride of it* anterior 
border; thin Is converted into e foramen by a ligament which oraiifiew later A 
groove which extend* downward and backward from the foramen indicates the 
poettion of the ventral branch of the second cervical nerve. The posterior border 
baa the usual notches. 

The posterior articular processes are typical. 

The transverse processes are small, single, and project backward. The 
foramen tranAversarium is small. 

The spinous process ta very large and at rong, Its free border is rough* thicken* 
posteriorly, and Is continued to the articular processes by two ridges. The lateral 
surfaces are concave and rough for miiacular attachment. 

Development.—The axis has six or seven centers of ossification. In addition 
to the usual 6ve, one or two appear for the dens, w hich is regarded as the displaced 
body of the atlas. A nucleus behind the dens, which rmjung distinct to three or 
four years of age p ie coiHidc^d to be the head of the axis. 

THE THOHAjQC VERTEHKJE 


The thoracic vertebra (Vertebra t borecoles) are usually eighteen in number in 
the horse, but there are sometimes nineteen, rarely seventeen. As region*] char¬ 
acters we note the surfaces for articulation with the ribs and the length and form 
of the spinous process^. Those in the 
middle of the series are the most 


typical and present the following fea¬ 
tures: 

The bodies are short and con¬ 
stricted in the middle. The ends are 
expanded and have articular surfactw 
which are not strongly curved- the an¬ 
terior surface is the posterior 

concave. On the upper part of each 
ride are anterior and posterior costal 
fmeets (Fovea costalis cranio!^, cau- 
d*]is) r which, with those of adjacent 
vertebra and the intervening fibre- 
cartilages, form sockets for the heads 
of the ribi- 

Thc arches are small. Their 
posterior notches are relatively large 
and are often converted into foram¬ 
ina. 

The articular processes are mudl. 
The anterior processes are in fact 
represented only by two oval facets on 
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the anterior part of the arch which 

face almost directly upward. The posterior processes spring from the base of the 
spinous process; their facet* face almost directly downward. 

The transverse process** are short, thick, and tuberous at the free end. Each 
Kftw a facet (Fovea transveimru) fof articulation with the tubercle of the rib 


which has the same serial number. 

The spinous process is large, narrow, and slopes upward and backward. 
The anterior border is thin, the posterior wider and furrowed. Thu summit is 


expanded and rough- 
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Tht first thoracic vertebra hag the blinking jipefific character*; The body ia 
^ide and ii attuned doreo-vcnt rally. In front It bias a head Like the cervical vert&* 



biw, and behind a cavity somewhat deeper than any other thoracic vertebra. Two 
laiT?ti costal facets art found on either side, und a w*4l -marked spine ventral ly 
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The arch is large and strong and has large notches. The articular processes are 
much laiger than those of other thoracic vertehr®, and resemble a good deal those 
of the seventh cervical The transverse process** are short and thick, and each 
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bos on its ventral aspect ft largo concave facet for articulation with the tubercle of 
the fioit rib. The spinous process is curved backward and tapers to a I ta 

length Li usually abou l three or four inchea (ca- S to 10 cm.) ■ This vertebra may be 
mistaken at fink glance for the last cervical, but is promptly identified by the three 
costal facets on each side find die length of the spine. 

The last thoracic vartthra is distinguished by the absence of the posterior pair 
of costal facets, and the confluence of the anterior pair with those on the tranavam 
processes. 

The serial position of others may be determined at least approximately by the 
following data: {1} The bodice gradually diminish in length and width to the 
middle of the region and then increase slightly. Their costal facets become smaller 
and less concave from find to last. The ventral crest Is distinct on three or four 
verteboe at either end of the region, (2) The transverse process diminish in 
aise and arc placed lower down as they are traced backward. Their costal facets 
become smaller and lower in position; on the last (and sometime* an its predecessor 
also) it fuses with the costal facet of the body. The upper nan-articular part of 
the process gradually becomes more sharply defined, and in the last four or five 
forms a distinct mammillary process, (3) The spinous processes Increase in length 
to the third and fourth, and then gradually diminish to the fifteenth, beyond which 
they have about the name length. The backward inclination Lh moat pronounced 
in the second, the sixteenth is vertical, and the last two am directed a little forward. 
The longest spinca (t. c., those of the withers) are the thickest and have expanded 
summits which remain more or If** cartilaginous; the others arc more plftte-iikc p 
and are surmounted by a thick lip. The second spine is more than twice oa large 
as the first. The summits of the fourth and fifth usually form the highest point 
of the withere- 

Developmenc.—There are six or seven centers of owsi Heat ion, three for the 
body, two for the aicb r and one for the Hpinous process; some of the latter have an 
additional center for the aiimmU, 

Use DccuTTcncc of a ftinrU»Eith wrtebra la not at all unmmmnii. In such case* 

there m±y be only five typical lumbar vertehnr. 

THE LUMBAfc VERTEBRE 

The lumbar vertebra! (Vertebras lumbdcs) arc usually six in number in the 
horse. They are charaeterixed by the sire and form of their transverse processes. 

The bodies of thE find three are semi-elliptical on cross-section, and present a 
distinct ventral crest . From the fourth backward they become wider and flatter 
and the ventral crest subsides. 

The arches of the first three are about equal in size anti si collar to that of the 
last thoracic; behind this they increase in breadth and height. The posterior 
notches are much deeper than the anterior one*. 

The anterior articular processes am fused with the mammillary process, and 
present dorsally concave stirfavts for articulation with the posterior pair of the 
preceding vertebra. Thu posterior articular processes project distinctly from the 
arch at the base of the spinous process, and have ventmlly convex articular sur¬ 
faces, which fit into the concave surfaces of the anterior pair of the next vertebra. 

The transverse processes are elongated plates, flattened doreo-ventraily, which 
project outward and may incline slightly upward or downward; their length 
increases to the third or fourth, and then diminishes to the last. The firal one or 
two usually curve somewhat backward, the last two decidedly forward. Those 
of the fifth have an oval concave facet on the medial part of the posterior border 
for articulation with the tdxth process; the latter has a corresponding Convex 
facet on the anterior border, and a larger concave surface on the posterior border 
for articulation with the wing of the sacrum. Sometime the fifth process has a 
small surface for articulation with the fourth The medial part of the sixth proem 
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i* thick, lhe latend part thinner, narrower, and curved Forward. The medial part 
of the fifth is also somewhat thickened, Medial U> the artifiiiitr surfaces the edges 
of the transverse processes are cut into by notches, which term foramina by apposi¬ 
tion with each other and the sacrum. 

Thu spinous process.es resemble those of the Last two thoracic vertebra. 
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They ara usually aljout equal in height, but minor differences are common, and the 
widlh dimmishc* in ihe tost three. 

Development,—This b, atraitar h> that of the thoracic vertebra. The extremi¬ 
ties uf the tmiLsverse processes remain cartilaginous for some time after ossification 
ia otherwise complete. 

The tTPWv™ prwwecfl of this mque arc HHuidmd equivalent to the IHOrcr tnvrwvrrae 
process 4- the costal ctemeDt; fa cues the didlJartive \vrtn proMreum cmiariia ia used lo designate 
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|he eaaeai homolcgu*. The oeeuirat^ of a rib in mtwctiwn with the intnjrvrrwe process of the 
I™ lumbar vertebra is common. In oibcr cases there is & ratiTorai pfeloogaticm of the jar thmw 
R eduetien uf the number te five ban bw observed frequently, and may or may not bo coin- 
ptnuted by an additiipiud tkrstic vrrtcbnv Very few cus arr rwurdod of seven lumber ver¬ 
tebra—especially with the norm*] thonnac number- Au uoonuiJous vertebra with mixed thoracic 
and lumbar characters sometimes occurs at lbs junction of the two- regjnoj. 
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THE SACRUM 

The sacrum fOs sacrum) sr formal by the fusion of five vertebrse, and Is con¬ 
veniently described a ring]e burn*. It is triangular in form and Lh wedged in 
between the ilia, with which it articulates very firmly on each side, Itsi long axis 
is gently curved and sliglitly oblique, bo that the pOh1*rio<r end ia a little higher 
than the anterior. It presents two surfaces, two border*, a base, and an apex. 
The dorsal surface ; Fades donahs) presents centrally the five saend spines. 
(Processus spines! ) n which are directed upward and backward, and have (with the 
exception of the final) tuberous summits which are somelimes bifid. 
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The first npine i- rtiiUvely thin and nairw, and ia net bo Siiflh ab the eamil iingle r>t the 
illU-riL. Thr fw^od i* ■tdtllw ainJ in nifnliiuiily U>r loftgfzl \unl busks!, iiod the btiRlL and hflighl 
diminish to the Iwt. The buses of the spines nre often fused In old bu bjeel^ 

On either side of the spines there is a groove, in which are the four dorsal sacral 
foramina (Foramina svzilk dorsalis); the denial branches of the sacral nerves 
emerge through them. 

The pelvic surface (Facies peivina) is concave in its length, wide in front, 
narrow behind. The curvature i* variable and is more pronounced in. the mare 
than in the Rtallion. It is marked by four more or less distinct transverse lines 
(Lineai tnDffVjeraa*), which indicate the demarcation of the bodies of the vertebra?. 
M the tilth of these lines art the ventral sacral foramina (Foramina sacralia veih 
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tralia), which arc talker than the dorsal series and di mmis h in bli€ from first to 
lists they transmit the ventral divisions of the sacral nerves, 

The dorsal and ventral foramina, communicate with the sacral canal and are 
together equivalent to the usual intervertebral foramina. 

The lateral borders are rough, thick in front, thin behind. 

The base (Basis oseqa sacri) is directed forward, and is relatively very wide. 
It presents centrally the body of the first sacral segment r which is wide transversely r 
fattened dorse-vent rally t and has a rounded surface which articulate* with the 
last lumbar vertebra through the medium of an intervertebral fbro-eartilage. 
The ventral margin projects digh Uy r forming the promontory (Promontorium), On 
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either aide of the body there io a smooth notch, which, with one on the last lumbar 
vertebra., forms a large foramen for the passage of the ventral branch of the last 
lumbar nerve. Above the body is the entrance to the sacral cuttnl r hanked by a 
pair of articular processes, which project upward and forward from the arch, and 
have concave surfaces medially for articulation with those of the last lumbar 
vertebra. Lateral to each of these is a smooth notch which is converted into a 
foramen by apposition with the lad Lumbar vertebra. The lateral parts of the bast, 
the tic or wings (Ahe aacraJe*), arc strong prismatic mnsses with pointed ends. 
Each has in front a large, oval, slightly convex Hurfjwe for articulation with the 
transverse process of the last Sum bar vertebra- Posteriorly there la an elongated 
oval area which faces dorao-laterally; this is the auricular surface (Facies auricu- 
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laris), which articulates with the ilium; it is slightly concave in its length, and 
somewhat rough and irregular. The* real of the dorsal surface of the wing is rough¬ 
ened for ligamentous aUachmentn while the ventral surface fas Htmonth. 

The apex (Apex ossSs sacri} is the posterior aspect of the laat sacral vertebra 
and ia quite small, It presents the elliptical flattened surface of the body, above 
which \.i the triangular posterior opening of the sacral canal,, surmounted by the 
laet sacral spine. There is a pair of narrow notches between the arch and body, 
above which rudiment* of articular processes may occur. 

Thr name satrfil canal (Cannlis sacralis) is applied to that part of the vertebral 
fjTiHl which traverses the sacrum. Its anterior part Li large and haa the form of 
a triangle with the angles rounded off; Us width Ls nearly twice iIs height. Traced 
backward it is seen to diminish in rapidly, and the posterior opening is small 
and triangular. 

The term lateral part {Para lateralis) designates the portion lateral to the 
foramina, which results from the fusion of the transverse pjocraefl. 

Development.—The several sacral vertebrae ossify in Lhe typical maimer. 
Separate centers for costal elements in the lateral peris have not yet been found in 
the domesticated animals, Fu.skra begins in front, and Is usually not complete 
till adult age. The lateral parts unite before the bodies. It is rather curious 
that the epiphytal plate* of adjacent segment* unite with each other before they 
fuse with the main portion of the bodies. It is not rare to find fusion of some of 
the bodies incomplete even in adult subjected 


THE COCCYGEAL VERTEBRA 

The coccygeal vertebra* (Vertebrae coccyges) vary considerably in number, but 
eighteen may be taken as an average.. From first to last they become reduced 
in size aiadj with the exception of a few at the beginning of the senea, consist of 
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bodies only. The first three have bodies which are somewhat flattened dcrao- 
ventrally, con.stri.cled in the middle, and have at the end* convex, elliptical, artic¬ 
ular surfaces The ventral surface has a median groove {Sulcus vaactiloeus) for 
the coccygeal artery. The arch us small and triangular; it is formed of two fiat 
pUtes which are prolonged to form a short spinous process with a thickened and 
often double summit. The anterior notches axe absent. Functional articular 
processes are not present, but small rudiments of the anterior pair commonly occur. 
The transverse processes are relatively large plates which project horizontally 
outward. Further back the arch becomes incomplete dorsally, and soon disap¬ 
pear; the transverse processes gradually fade out, nnd the vertebra nr* reduced 
to cylindrical rods of diminishing six*. The last one has a pointed end. 
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THE VEfcrEBftAL COLCHH AS A WHOLE 

In the mid-doiml line is the series of spinous protesses p which are low ridges 
in the cervical region with the exemption of the second and seventh* reach their 
maximum height at the fourth and fifth thoracic vertebra?, and diminish to the 
fifteenth or sixteenth thoracic, Behind ihU they are about e^ual in height ns far 
as the Last lumbar and first sucrei, which sxe somewhat lower. The second sacral 
spine is about as high a* the middle lumbar; behind this they diminish rather 
rapidly in height and fade out about the third coccygeal. Their inciinstion baek- 
ward in must decided at the second thoracic and diminishes from the siEth or seventh 
to the sixteenth thoracic, which is vertical and is termed the anfietinal or dia¬ 
phragmatic vertebra. Behind this they are inclined ;i little forward until the 
sacrum is reached; here there is an abrupt change to the backward inclination, so 
that a considerable Enteispinnus angle La formed. 

On either side of the spinous processes b a vertebral groove which contains the 
deep muscles of the spine. The floor of the groove is formed by the arche* and 
articular processes. It is wide in the neck and narrows, progressively in the hack. 

Viewed from the side, the column presents a series of curves, When the head 
and neck are in the ordinary neutral position, the anterior part of the cervical spine 
forms a gentle curvej concave ventrally, The posterior cervical and first thoracic 
vert^bne form a more pronounced curve in the opposite direction. At the junction 
of the cervical and thoracic regions there is a marked change of direction, forming a 
ventral projection or angle. At the hwI thoracic % r crlcbra a gentle ciirve p con¬ 
cave ventrally, begju This is continued to the kimbcHsucrsi junction* where 
there is a change of direction* and hence a promontory. The sacrum h as a variable,, 
but ne% r cr very pronouncecl, ventral concave curvature, which is continued in a 
much accentuated form in the coccygeal region. It should be noted that a line 
through the summits of the spinas does not correspond to these curves formed by 
the bodiea- 

The vertebral canal corresponds in ita curvature to that of the bodies. Its 
caliber varies greatly at different points. The greatest diameter la in the atlas* 
where it contains the dens of the usds in addition to the spinal eordj and provision 
must be made for extensive movement. It is very much smaller in the axis. It 
widens considerably at the junction of the cervical and thoracic regions to accom¬ 
modate the cervical enlargement of the apinal cord. Beyond this it diminishes, 
and is smaller in the middle of the back than at any preceding point; this is corre¬ 
lated with the small sire of ibe spinal cord and the very limited movement of the 
Spins here. Beyond t he middle of the lumbar region it again enlarges considEirably 
to contain the lumbar enlargement of the spinal coni- The cali!>er diminishes very 
rapidly from the second sacral segment backward, and the canal ceases to be com- 
piste at the fourth coccygeal vertebra, 

Th* uvmvctm and vertical diftracteni of diq- vertebnl tana! at various point* are girini 
3 el the ajinexed table. The raeAdurtraenoi were made on a boon nf mnilTifa d*t' they rr present 
tha muinkrniL widiJb uid be-j^it hi thr irM l« at liic vertebra and are cvprrawd m tMUtflnwIlil 
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THE SKELETOK OF THE HOHSE 


reduced and much closer together in the back, butane and Interlocking in the Itim bar 
region. 

The trusverse processes are large and outstanding in the neck h where they 
form the lateral boundary of a ventral groove occupied by the longus colti muscle. 
In the back they are short and stout. and are characterised by the facets for the 
tubercles of the ribs. On the fin+t thoracic vertebra this facet is large, deeply con¬ 
cave, and situated almost directly ou* wan! from the cavity for the head of the rib; 
traced backward it becomes smaller and flutter, and gradually conics to lie behind 
the cavity for the heed of the rib, with which it ia fused on the hurt and often also on 
the nett to the lost thoracic vertebra. The prcKx^ja in the lumbar region have a 
characteristic elongated plate-like form. In the sacral region they are fused to 
form the wings and lateral parts of the sacrum. Jr the coccygeal region they are 
at first of considerable sire relatively, hut undergo rapid reduction, and disappear 
at the fifth or sixth vertebra. 

The cavities for the heads of the ribs dimmi-di progressively in selm; and depth 
from first to last. 

The mammillary processes are usually distinct on the iourteenlh to the seven¬ 
teenth thoracic vertebra:- In front of these they blend with the transverse, behind 
with the anterior articular, prace^-es. 

The leiutth nf ihc mtitral -colunm {inchriins; the intrrwricfcnil In a fiGne 

ef medium aim b about- luuc fnl (L-a. 3.7 mcltn). The- relative Leogthf of the various rwm ap- 
pnf lo Vmry l&jiwt iq thr tu*fc na^i fcmek. The folkrtripgiayjthj of the BtVi-nJ rttfuqa 
trere flhtaJnrd bv nKwun-mnU of sfwcnt Hubjectai Ovriol, 70 cm.; thoracic. Sft cm.; himbH-r, 
34 cm.; AAV r a 1, 30 cm.; coccygeal, 00 cm. Th* perri 1 huge- value* sirs Appnni:i uIl-U- 2i5, 32,12. S, 
7.fi, 22. 

THE RIBS 

The ribs (Costa) are elongated, curved honea which form the skeleton of the 
lateral thoracic walls. They are arranged serially in pairs which correspond in 
number to the thoracic vertebra. There are usually eighteen pairs- of riba in the 
horse, but a nineteenth rib on one side or both is not uncommon. Each articulates 
doraadly with two vertebra and i* continued ventrally by a costal cartilage P Those 
which articulate with the sternum by meo&a of their cartilages (eight pair*) are 
termed sternal rih? (Costs females); the remainder are asternal riba (Cost# 
intern ale*). Riba at the end pf the series which have their ventral ends fret and 
not attached to an adjacent cartilage arc named floating ribs (Coat® flue tu ante*). 
The intervals between the rihi are termed intercostal spaces (Spatia intercosialin). 

Kibe from different parte of the scries vaiy greatly in length, curvature, and 
other character*. We will, therefore, first consider as a type a rib from the middle 
nf the series, and of forwards note the chief serial differences. 

A typical rib (the term is employed here, as Es usual in descriptive anatomy* 
to designate only the bony part of the rib (Os cdgLsJc) ; morphologically it includes 
the cartilaginous part also) consists of a shaft and two extremities. The shaft 
(Corpus coatee) is banddike and varies In length h breadth, and curvature in dif¬ 
ferent riba. The curvature is not uniform, but is accentuated at a certain pointy 
termed the angle of the rib (Angutus cost®) which ia most pronounced in the dorasl 
third and marked by a rough ridge (a distinct angle can scarcely be said to exist 
In the bonc) s and the ventral part is twisted and inclined inward, so that when a rib 
is laid with its lateral surface on the table, the sternal end is raised. The lateral 
surface (Facies lateralis) is convex in its length and also transversely; its anterior 
part ia, however, grooved longitudinally. The medial surface {Facies medadisi) in 
smooth, concave in ite length, rounded from side to side; the costal groove ISulcua 
coal*), situated posteriorly, m very distinct above and fades out about the middle; 
it contains the intercostal vein. The anterior and posterior borders (Margo 
cranJaliB, caudal is) arc thin and sharp on mme riba, rounded on others. 
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The vertebral extremity (Extremitas vertebrsJis) COtidlto of the h?&d r neck 
and tubercle. The bud (Gapitulum cost®) h the actual end of the rib, and is 
rounded and somewhat Enlarged. It presents two convex facet# l Facie* articularis 
capitLil® pOwtaaJj anterior and posterior, for articulation with the bodies of two 
adjacent thoracic vertebra and the m tor vertebral fibro-cartilage; these surfaces 
arc separated by a groove i Sulcus capital®) for the attachment of the conjugal 
ligament The neck tCoIhun coat®) joins the head to the shall and m roughened 
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above and in front- It varies in length and diameter- Its lateral surface is. rough, 
its medial smooth. The tubercle {TubercuEum cosUt) projects backward at the 
junction of the neck and shaft; it has a facet (Facies artlcularis tuberaiU cost®) 
for articulation with the t ran ever* process of the posterior vertebra of the two 
with which the head articulate*. The tubercle gradually approaches the head Ln 
the posterior riba, and eventually fuses with it. 

The eternal extremity l Ext remit; ls stemalLs) is commonly slightly enlarged 
ami is roughened at the function with the costal cartilage- 
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The first rib bn easily distinguished. It is the shortest and the nhzrft widens 
greatly toward the stenul end. At the lower part of the anterior border there h a 
Bmotitia unprasdon where the hraehjal vessels curve aoound it; above this there is 
commonly a small tubercle (Tubemuhiinn scale ni) which indicates the lower limit 
of the origin of the scalenus muscle The costal groove is absent. The head is 
large and has two facets of unequal extent, which moot at an ucute single in front; 
the smaller one fares forward and articulatea with the hut cervical vertebra; the 
target one is directed medially and articulates with the first thoracic vertebra, Tho 
neck is thick and very sborL The tubercle U larger than that of any other rib 
and has an eitendve articular surface which Is convex m its length. The sternal 
end is Larger than that of any other rib: it is thick and very wide, and is turned 
n little forward. 

The last rib is the most sEnuder and regularly curved, It is usually but little 
longer than the second, Tho Facet on the lulierele is confluent with that of the head. 
(This feature* however, \* common on the seventeenth alno, and may occur on tbs 
sixteenth.) 

The .Hcrial position of the other ri hp may be determined approximately by the fol¬ 
lowing considerations; The length incnwiFea (tom the first to the tenth and eleventh 
and then diminishes- The width, in creating Bomewbat to the sixth and then diiointshea. 
The anterior border is thin and sharp from the 
Second to the eighth* and behind this becomes thick 
and rounded. The groove of the lateral surface is 
distinct on the fourth to the eighth inclusive. The 
curvature increase? in degree rapidly from the second 
to the seventh, remain* about tho name to the fix- 
teenth, and then decreases very noticeably. In re¬ 
gard to dorao-VEntral direction, the first rib Inclines 
a Uttlo forward, tho second is about vertical, while 
behind this they dope backward in inorooalng de¬ 
gree, bo that a transverse plane tangent to the ventral 
ends of the last pair cut* the third lumbar vertebra. 

The head and tubercle diminish in size from first to 
last Their relative positions change, in that the 
tubercle of the first rib is ftlf&ort directly lateral to 
the bead, while further hack it gradually cornea to 
He behind it. The neck ts longest on tho longest 
ribs* and ta absent on the last two or three. A 
costo-transver&e foramen i, Foramen oosto-fcnmsvo 
sarium) ts formed between the neck and the trans¬ 
verse process. 

Development—The ribs umfy in cartilage from 
three centers,, one each for the shaft (and sternal 
end), bead, and tubercle; the third renter is absent 
in some of the posterior ribs. 

VtriktUmt—A nfastosnlh rib o« OftS Bids Or both w not 
hi ail we. Il ia Liitualiy imperfectly developed and quite van- Pi* n.-Lm Fur cr Hamm 

able- Iq taooy HUM it h ft tn*fc atrip of cHrtilftBC HfiMtod M ed] j.L V|t*. 

by fibrous tissue with llue firpt lumbar transverse process in 
other taaei U is well ifevekped, md may be M with dm 

prwcw; in others again at is connected with a vertebra which may be thoracic or lumbar or 
amfcHgyoiu ^ ^haracUr. Il ia often. floatuLg, but may h* attached to tfw cightomlh oosUl car- 
i|k|r. Reduction in number is kw? frequml In rare cuaoa the first- rib ia imperfectly dnvelopfcJ 
anTdoeo not reach to the sternum. Partial Mem of isd!jaae&l ribi and pitax athotnaiiiH occur 
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THE COSTAL CARTILAGES 

The coital cartilages (Cartilitgirutf eoslaJes) are bars of hyaline cartilage which 
continue the rib*. Those of Eternal riba articulate with the sternum „ while thoac of 
H.stcmal ribs overlap and ani attached to each other by elastic tissue to form the 
total arch (Arcus mstarum). The cartilages of floating ribs are not attached to 
those adjacent. 

The hrst costal cartilage is an inch or more (2.5 to 3 cm.) in length. The 
dorsal end is very wide and thick. The Eternal end Is small. The two articulate 
with each other as wet! ns with the sternum. The cartilages oF the other sternal 
ribs increase progressively in length and become more rounded. The sternal end in 
enlarged and has an elliptical convex facet for nrliculattrin with the sternum. The 
cartilages of the asternal ribs are long, slender and pointed, they overlap and are 
attached to each other by elastic tissue, forming the costal arch (Arcus costaium). 
The ninth is very firmly attached to the eighth; it and the next two are the longest, 
and behind tins they diminish progressively in size. Except in the ease of the 
firgt, the cartilage does not continue the direction of the rib, hut forma with the 
latter an angle which ib open in front, and increases from second to last. More or 
less extensil e ossification is to be regarded as a normal occurrence* especially in 
the cartilages oF the wteoial ribs. 


THE STE&MJM 


The sternum (or breast-bone) is a median segmental bone which completes the 
skeleton of the thorax ventraily, and articulates with the cartilages of the sternal 
riba laterally. It consists of sis to eight bony segments (Stemebrns) connected by 
intervening carti loge in the young subject. I Is form varies with that, of the thorax 
in general nod with the development of the clavicles in animals in which those bones 
are present fta anterior extremity. Hie manubrium steroi or pnstannui, is 
specially affected by the latter factor, being broad and strong when the clavicles 
ate well developed and articulate with it (as in m&u), relatively email and laterally 
compressed when they are absent (as in the horse) or rudimentary (a& in the dog). 
The cartilages OF the first pair of ribs articulate with it The body or mesostemum 
(Corpus stent!) presents laterally, at the junction of the Bcgrnonta, concave facets 
(InejsunQ coetnles) for articulation with the cartilage of the stomal ribs. The 
posterior extremity or metasternum presents the xiphoid cartilage (Processus 
xiphoidcus) thin and wide, as in the home and ox, or narrow and shorty os in the dog. 
The sternum of the home is shaped somewhat tike a canoe; it is compressed 
laterally, except in its posterior part, which ia flattened doreo-vcntr&lly. It is 

curved and inclined obliquely bo that the 
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posterior end is about six to eight inches (15 
to 20 cm.) lower than the anterior. 

The dorsal surface (Facies dorsalis) hos 
the form of a very narrow isosceles triangle 
with the apex in front. It ia concave longi¬ 
tudinally, flattened transveraely. 

The lateral surfaces (Facie* late rales] 
are convex above* slightly concave bclow h 
and diminish in extent behind. Each pre¬ 
sents on. its upper part seven costal cavities 
{ Fovea? costales.?, with which the eternal 
crula of the second to the eighth costa! curti¬ 
lages inclusive articulata. These cavi ties are 
Hituaied in Berios at the in le^rnpbral junc¬ 
tions, The Grat lour are elliptical in outline 
with the long diameter vertical, and are 
separated by considerable regular intervals. 
The others ore progressively smaller, more 
circular, and closer together. The area be- 
cavities gives attachment to the pectoral muscle*. 
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Hie dorco-Utera! borders separate the dorsal and lateral surfaces. They give 
attachment iq the lateral branches of the sternal ligament. 

The ventral border forms the prominent keel-like crest of the sternum (Crista 
stemi) which may be felt in the living animal i it fades out behind. 
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Hie ftflteiicr extremity or manubrium aterni eon be distinctly felt in the 
-central furrow of the breast. It consists largely of a. laterally com preyed carti¬ 
laginous prolongation, commonly cal terl the carini/orm cartilage. Its lateral sur¬ 
faces are fiat and furnish attachment to muscles of the breast and neck. The 
ventral border is rounded, nod is continued backward on the body of the bone. 
The dorsal bolder is concave and has an articular cavity for the first pair of costal 
cartilage^. 

The posterior extra maty is formed by the xiphoid cartilage {Processus xiphoid- 
cufl). This ia a thin plate, connected in front with tho last bony segment by a rela¬ 
tively thick, narrow nock, and expanding in nearly dmulor fora behind mu! 
laterally Its dorsal surface k concavc^ and gives attachment to the diaphragm. 
The ventral surface ia convex and furnishes attachment to the transvemua ab¬ 
dominis and the linea alba. The free margin in very thin. 

Development.—-The cartilaginous sternum m formed by the fusion medially of 
two lateral bars which unite the ventral ends of the hist eight or nine costal carti¬ 
lages, and is primitively unsegmented. The manubrium ossifies from a single 
renter, but the centers for the other segment* appear to be primitively paired. 
The sternum never become* completely ossified. Al birth the sternum of the home 
consist* of seven bony segment*, termed stemebre, which are united by inter- 
atemebraJ cartilages. The last two etereebrae fuse in the second month* but the 
othem do not usually unite completely even In old age. The stemebre consist of 
very' vascular spongy bone covered by a very ttun layer of compact substance. The 
adult sternum thus consist* to a very considerable extent of persisting cartilage, 
viz., the interaternehral c&rtUagea, the ventral keel, and the extremities'; in old age 
these undergo partial ossification. 

THE THORAX 

The skeleton of the thorax comprise* the thoracic vertebra doraally, the rib* 
and costal cartilages laterally, and the sternum ventmdy. The thoracic cavity 
(CftVtlm thoracis) resem hie* in shape an irregular truncated cone; it is compressed 
laterally, especially in front, and the dorsal wall or roof is much longer than the 
ventral wall or floor. The anterior aperture or inlet (.Aperture thoracis crantalk) is 
bounded by the firot thoracic vertebra dorsaUy, the first pair of ri bs and costal 
cartilages laterally, and the manubrium stemi vent rally. The posterior aperture 
(Aperlura thoracis caudalis) is bounded by the lost thoracic vertebra, the last 
pair of ribs, the coetal arches, and the anterior part of the xiphoid cartilage. 

It may b* not«3 bwt dial thv diaphragm fwfckh forms the p&rtHkm belw*t£i Ibe iberwie 
and abdonuna] (tviMdon art ftdbr Mw eoaul ucImm la to posterior utliichnivat, » lb*t ths 
pcatirinr rite enter also into the farmniko of the oMomiiul walL 
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The term skull is usually understood to in¬ 
clude all of the bones of the head, The head con' 
eists of the cranium and the face, and it is there¬ 
fore convenient to divide the bones into cranial 
and facial groups. 

Tho cranial bonea (Ossa cranii) inclose the brain with its membranes and 
vessels and the essential organs of hearing. They concur with the facial bonce in 
forming the orbital and nasal cavities, in which the peripheral organs of sight and 


The bony thorax of the horse is remarkably 
compressed laterally in its anterior port, but 
widens greatly behind. The anterior aperture 
(Apertura thoracis cranialis) is oval and voiy 
narrow below - in a home of medium sisc its great- 
width ia about 4 inches (10 cm.), and its height 
7 to 8 inches (ea. 18-20 cm.}. The ventral wall 
or floor k about 18 inches (40 cm.) long, and the 
dorsal wall or roof about 38 to 40 inches (95-100 
cm.) long. The height at the last segment of the 
sternum is about 18 inches (ea. 45 cm.}—more 
than twice that of the anterior aperture; this is 
due to the obliquity and divergence of the vwf 
and Ilnur. The greatest width of the posterior 
aperture ifl about 20 to 24 inches (5OH0O cm.). 
The intercostal spaces (measured in their middles) 
average a little more than an inch (ca. 3 uim} in 
width. The first is narrow and they widen to the 
fourth or fifth. Further back they gradually di¬ 
minish to the Last two or three, where they again 


of smell am situated. 

The facial bones (Ossa faciei) form the skeleton of the oral and nasal cavities, 
and aki support the pharynx, the larynx, and the root of the tongue. 

Most of the bones of the skull are flat bones, developed in membrane; those of 
the cranial base may be ctaased as irregular, and are developed in cartilage. Only 
two form permanent movable joints with other parte of the skull. The mandible 
(or lower jaw-bone) forma diarthnodial joints with the temporal bones, and the 
hyoid bone is attached to the latter by bam of cartilage. The other bones form im¬ 
movable joints, most of which disappear with age. 


(A) BONES OF THE MUM 

The bones of the cranium (Ossa cranii) arc the occipital, sphenoid, ethmoid, 
interparietal, parietal, frontal, and temporal The Aral three are angle, the others 

paired. 

THE OCCEFTTAl PDF* 

The occipital b&ne (Os occipitale) is atfualed at the posterior part of the 
cranium, of which it forms the posterior wall and o&rt of the ventral wall or base. 
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Ite lower [part Li perforated centrally by a lftrge P almost circular opening, the 
foramen magnum (Foramen ncdpitale magnum), ai which the cranial cavity and 
vertebral canal join, The foramen itp bounded laterally and do really by the Lateral 
parts of the horn-, and Vetiirally by the basilar put. Above the Mend porta— 
but not entering into the formation of the foramen magnum—is the squamous 
part. 

The lateral parts (Partes late rales) hear the occipital condyles (Condyli oc- 
ripetaka), which articulate with the atlas. The condyles arc obliquely placed, 
wide apart dorsady,. and separated ventrally by a small interval (Incwura inter- 
condyloidea). The articular surface Lh curved so sharply in the dorao-vcntraJ 
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direction as to form a blunt ridge. The cranial surface is concave and smooth. 
Lateral lo the condyle b the paramastoid process (Processus pommastoideus), a 
strong plate of bone w hich projects downward and backward ; its lateral surface is 
convex and roughened for muticular nttnchmcnlj its medial surface r* concave from 
end to end. Between the foot of this process and the condyle is a smooth depres¬ 
sion, thn condyloid fossa (Foam coudyloidea vent rails); in tins b the hypoglossal 
foramen i Foramen hypoglo^i j p which tnnsmita the nerve of like name. 

The basjlii part [Pais haalarisS is a strong, somewhat prismatic bar, which 
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extends forward from the ventral margin of the foramen magnum. It is wide and 
Battened behind, narrower and thicker in front. The ventral surface b rounded. 
The crams I surface is concave and smooth; its posterior part supports the medulla 
oblongata, and its anterior part has a shallow cavity on which the pons rests. The 
lateral borders art thin and sharp, and fonn the medial margin of the foramen 
lace rum. The anterior end hn* p in the young subject, a semicircular^ flat* pitted 
surface which is attached to lit? body of the sphenoid bone by a layer of cartilage; 
in the adult there is complete fusion, On the ventral aspect of the junction are 
the basilar tubercles {Tuborcuh baifH&ria) for the attachment of the ventral straight 
musics* nf the head (1%. 50>_ 

The squamous part (Squama occipitalis} 1 b the somewhat quadrilateral mass 
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situated dorsal to the tateral parts, from which it remains distinct till the second 
year. The ertemal surface is ero&cd by a very prominent ridgp, the nuchal crest 
(Crista michalb); the middle part of this is thick, transverse in dfraction, end forms 
the highest point of thr skull when the head is in the ordinary position, laterally it 
becomes thinner and ninn downward and forward to join the temporal crest. 1 The 
crest divides the surface into two very unequal parts; the small dorsal area (Planum 
parietal?) presents a median ridge which is the posterior part of the external parietal 
crest (Crista eagitt alia enema); the large area ventral to the crest (Planum nu- 
chale) han a central eminence, the external occipital protuberance, on which the 
funicular part of the lijpmienhjcn nuchs is attached. The interna] surface is con- 

1 Also knfl wn aa th« flu prnMCLptLfi 

1 nuchid errart of lh» diwtrlption i« cquBmfcnt to llw owtimapl occipital protuberance 
and Hinrlor nuchal Sin* cl mm; il hns been commonly tanned the ooeipitaJ ctrat, out La nut the 
rquivaJcnt of that feature of the human skull, A cnln-cd line * little lower down, which fi 
tinued on the pamndKriil pTOCM, rrprcKntB the inferior nuchal line of mu. 
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cave ami present* a deep central depression and two shallower lateral ones which 
adapt it to the surface of the cerebellum. 

The parietal border (Margo pamtalis) is united by suture with the parietal 
and interparietal. The mastoid border (Margo mastnidemfi) joins the petro- 
m&stotd part of the temporal bone, The basilar pan in connected by cartilage (in 
ihe young subject) with the body of tho sphenoid. The condyles articulate with 
the atlas. 

Development.—The occipital bone ossifies in cartilage from four center?, aud 
eoEudats at birth of four pieces os described above. The lateral parts unite with 



PnmmaMfrrid pr^nxif 
mipitat tem* 


Fijmne n magnum OccipHni ttmdtf* 


JVflfirit* JV-r.Lr-p^oT io* d 

fifuMj* J HSim* 


iFio. or Nww^aow Fnu.; Vim. 

j4 , J, € r UUvwZ. »4 t-H *r jmrt# wi rapitiJ bwwi D r thErrp*rift*l hw. *. bow; F, nu*- 

hh» Lrm^KiHkl baai;. 0. prfn>KJto*d purt ai tampon t bon*: J r ert*ra*l gc^lpiuJ EKtfiUwia™; #, I. iA*p*mdc*m un 
wbjilh r.xnplna LnrCksbi AH fcEUfhrii; J, hjEIltaI {fU'cmfilcrfiAfutlliTl bdtt. 


the basilar part at three to four months and with the squamous part in the second 
year, when the bone is eotuoJidatcd. 

The paricto-oceipital suture and the epheno-occipital Hynehondrofib are oblit¬ 
erated about the fifth year usually. The ocelpi to-ma^toid suture partially osfcifiGS 
in old subjects. 

The Sphenoid Bone 

The sphenoid bone (Os sphenoidale) is situated in the base of the cranium, 
its central part lying in front of the basilar part of the occipital. It consists of 
the body, two pairs of wings, and two pterygoid processes (Figs. 3l h 33 r 43, 50, 
5l r 53, 54). 

The body (Corpus) h situated medially; it is cylindrical, but flattened donw- 
vent rally, and wider in front than behind. Its ventral surface (Facies fertema) h 
convex in the Iramvnran direct inn, and its anterior part, is concealed to a large 
extent by the vomer and pterygoid bones. The cerebral surface (Facies cerebralls) 
presents the following feature: fl) In front there is a raised, flattened part (Jugum 
sphenoidale) which Lh partially subdivided by a median elevation into two slightly 
concave lateral olvae; this part baa a posterior, thin p free margin (limbus aphe- 
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noidiilisb which overlies the entrance to the optic canals. The median ridge is 
termed the ethmoidal spine, since it fits into a notch of the cribriform plate of the 
ethmoid bone and joins the arista galli, (2j Jtfcrt behind this and at s lower level 
is a smooth iransverso depression, the Optic gtoove iri ulcus chiasmalis), on which 
the optic chiasnia rests. (3) From each end of this groove the optic canal (Canafk 
opticus) pa&cs forward and outward and opens in the orbit at the optic for amen. 
(4) further bock there k a central depression* the hypophyseal or pituitary fossa 
(Fossa bypophyEeos), which lodges the hypophysis cerebri or pituitary body. 
The anterior end is expanded, and joins the ethmoid and palatine hones; it k 
excavated to form the sphenoidal sinuses. Thaw? cavitkw extend back ns far as 
the optic groove, and are usually continuous 
in front with the cavities in the vertical 
parts of the palate hones; 1 they am sepa¬ 
rated by a complete septum which k not 
always median. The posterior end is fiat 
and k joined to the basilar part of the oc¬ 
cipital; at the line of junction there k 
dentally a slight transverse elevation, the 
Nphena-DCripiCal crest (Crista spbeno-oedp- 
italk) and ventmlly are the basilar tuber¬ 
cles. 

The orbital wings {Ake orbitalw) curve 
dorec^-laterally from the rides of the body of 
the presphenoid. Their cerebral surface is 
concave, and is marked by digital impres¬ 
sions (Iinpfuftiioneg digi-LaUe) for thv gyri 
of the cerebrum. The Lateral surface is con¬ 
vex and in largely concealed by the overlap¬ 
ping temporal wing and the squamous tem¬ 
poral and frontal hones; a narrow part of it 
(Facies orbit alia) k uncovered on the medial 
wall of the orbital cavity at the sphenoidal 
notch of the frontal bone. The dorsal bor¬ 
der unites with the frontal bone at the 
sphenofrontal suture. The anterior border 
Joins iho ethmoid at the spheno-ethroaidal 
suture; at its lower part it concur* with the 
ethmoid and frontal in the forma lion of the 
ethmoidal foramen (Foramen ethmodd&le). 

The posterior border is overlapped by the 
temporal wmg and the squamous temporal. 

The toot of the wing k prorated by the 

optic foramen (Foramen opticum). Immediately below and behind the latter (i if., 
beneath the root) is the foreunea orhlfcala* Below this, and separated from it 
usually by a thin and often incomplete plate, k a larger opening, the 
foramen mtuiidum, which is bounded externally by the root of the pterygoid 

procPFH- 

Th< temporal wings (Ain lemporales} extend outward and somewhat upward 
from the body of the poetsphenoid; they ore smaller than the orbital wsnga and 
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iB imsgukriy quadrilateral in outline, The temporal surf ana (Facies temporalis) 
enters into the formation of 1 by mfratfirnpom3 foc&a, and besra the pterygoid process 
on its anterior part; at the junction with the body there in a small groove which 
lends forward to the pterygoid canal. The cerebral stiff ace (Facies cembraHs) 
presents, at the junction with the body, two longitudinal grooves {Sulci nervorum), 
The lateral groove is the larger, and leads forward to the foramen rotundum; it 
contains the maxillary nerve, The medial groove conducts to the foramen orbital*, 
and contains the eavemoia sinus of the dura mater. The outer groove is hounded 
laterally by a thin overhanging crest, on which k a small groove Tor the tmchEear 
nerve. The remainder of the surface is conca-ve and supports the pyriform lobe 
of the brain. The dorsal border joins the squamous temporal at the spheno¬ 
squamous suture, The anterior border join* the orbital wing above; below this 
it is free and forms the pterygoid crest {Crista ptervgoides). The crest is con¬ 
tinued on the pterygoid process: on or under its upper part these is usually a 
email opening, the froddeai foramen (Foramen trochle&re)* Just behind the 
erfitt is the foramen afara paivum fc through which the anterior deep temporal 
artery emerges from the alar canal of the pterygoid process. The posterior border 
forms the anterior boundary of the foramen laccrum; it presents three notches, 
which are, from within outward, the carotid, oval, and spinous (Inckura caratica, 
nvalin p apinoHab The angle of junction of the dorsal and posterior borders artic¬ 
ulates with the parietal bone. 

The pterygoid processes (Processus pterygnidej) arise from the temporal 
wing* and the body. They project downward and forward, and curve outward 
at the lower part- The root k perforated by the liar canal (Canal Lb alaris) p which 
transmits the internal maxillary artmy. From this canal a branch leads upward 
and forward to open at the foramen alar* parvum. The lateral surface is concave, 
and in marked by lines for muscular attachment. The medial surface 13 convex; 
it k largely concealed by the overlapping palatine and pterygoid bones. 

The pterygoid canal [Canalk pterygoideius) continues the groove noted on the 
ventral surface of the temporal wing at its junction with the body. It extends 
forward and upward between the root of the pterygoid pn**™, the presphenoid, 
and the pterygoid bone, and opens in the posterior part of tbs ptery^o-palatinc 
fossa. It transmits the nerve of the pterygoid canal. 

Development,—The sphenoid is ossiEed in cartilage. and eonskts in early life 
of two distinct parts, the presphenoid and postaphenoid. The former devebpi 
from two centers, one in each wing; the latter has three centers, one for the body 
and one for each wing. The pterygoid processes ossify from the centers: of the 
temporal wingB. in the new-born foal the imoranified dorsal part of the orbital 
wing fits into a hiatus of the frontal bone; in seme cases it comes to the surface 
through a defect is the frontal bone at the place where the bom process k situated 
in animals which have frontal boros. 

THE Enttoom 

The ethmoid bone (Os ethmoadale) lies in front of the body and orbital wing* 
of the sphenoid. It projects forward between the orbital parts of the frontal hones 
and enters into the formation of the cranial, nasal, and paranasal cavities. 1 It 
eamskta of four parts—the cribriform plate h two lateral masses, and the perpen¬ 
dicular plate (Figs. 32, 33, 44, S3, 54, 58). 

"Hie cribriform plate (Lamina eribroea) k a sievodilm partition between the 
crankl and n&sal cavities. Its margin join!? the orbital wing* of the sphenoid 

s Oft m^enjet gf ils deep litufttioa and llw fart that it caniirt, br srpmteH frefin Hm *umtmd- 
inp - 4 the ethmoid mu*t be rtudied by sw m of apprepriatr viipUal and Iramvenie eerti™ gf 
the akuJL 
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laterally, the body of the sphenoid veutraUy, and lite cranial plate of the frontal 
bouts dorsaily. Ita cerebral surf ace Lh divided into two parts by a medium ridge, 
the ethmoidal crest 1 Crista cfhindidalk), which may be regarded m the intro- 
cranial projection of the perpendicular plate. Each half farms a deep qval cavity, 
the ethmoidal fossa* which lodges the olfactory bulb. The plate is perforated by 
numerous small foramina for the passage of the olfactory nerve filaments, and on 
either ddc Lh the much larger ethmoidal foramen. The nasal surface k convex, 
and ha* the lateral masses attached to it. 

Each lateral mass or labyrinth (Labyrinthus ethmoidalk) k conical in shape 
and its base k attached to the cribriform plate. It projects forward into the 
posterior part of the nasal cavity. The medial surface ia separated by a narrow 
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fP™* from the perpendicular plate. The literal surface is convex and faces rinedy 
into the frontal and maxillary sinuses, but b attached behind to the inner wall 
of the orbital c&vity- it k covered by a very ibln layer of bone* the lamina la teralis. 
The maos consists of a large number of delicate, >erull-likc plates of bone, termed 
e^mw-turbiflatea. These are attached to the lamina Jateralk, and are separated 
by narrow intervals termed ethmoidal meatuses, which communicate with the 
nasal cavity. In the fresh state the ethmo-turbinates are covered with mucous 
membrane. The lateral mna b a very complex structure, the arrangement of 
which may be underctood by examination of crcc^-oeelions, Each mass con¬ 
sists of six turbinates which extend almost to the perpendicular plate ^nd are 
termed endoturbmates. These diminish in size from above downward; the largest 
k attached to the nasal bone, and b hence usually called the dorsal or luiv 
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burnt? 1 ihe second is much smaller, and h very commonly termed tbe greai ethmoid 
cell, The cavity enclosed by this pomimmicatca laterally with the maxillary mo m f 
bui net directly with the nasal cavity. Between the endoturbinates are twenty - 
one eiuiill eetotutbinatfrfij ami all are beset with secondary and tertiary coiled 
lame lie. 

The perpendicular plate (Lamina perpenditnilam) is median, and forms the 
posterior pan nF the upturn nui. Its lateral surfaces are nearly plane, but are 
marked below by *ome pwftt and ridges: thej 1 are covered by the nasal mucous 
membrane. The interior border is irregular and is oo&terda with the septal 
cartilage, The posterior border projects into tbe Cranial cavity as the ethmoidal 
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erest.. The do real bolder Joins the frontal bene* at their line of junction. The 
ventral border is received into the groove oF the vomer. 

Development.—The ethmoid develops in cartilage from fix'? centers, two for 
each Intend maie, aud one for the perpendicular piste 1 from the Latter ossification 
extends into the cribriform plate. At birth the perpendicular and cribriform plates 
are cartilaginous. By the time ossification is complete the ethmoid has united 
with surrounding bones to such an extent that it cannot be separaled intact for 
study. 

The tinmMmtu Bomb 

This bone (Op interparietale) k Centrally placed between the squamous part 
of the occipital and the parietal barn*. It is usually described as a single bone, 
although it n®afirs from, two chief Eaieral centers, and is often distinctly paired in 
skull* of young foals (Fig* 30, 34 r 47, 52, 54). 
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The external, parietal surf a ce (Facies parietalis) u quadrilateral add in flat and 
smooth in the very young foal: later it presents the parietal crest medially. The 
internal, cerebral surface (Facie* cerebrnlis) presents the internal occipital pn>* 
tubemnee, a tWdd&l process which projects downward and forward into the 
cranial cavity between the cerebral h&nisptom and the cerebellum: it has three 
concave surfaces and three sharp borders. The lateral border* form part of the 
tentorium osseuni and the anterior one gives attachment to tha falx cerebri. 
Behind the base of the protuberance there is a transverse groove for the sinus 
connciunieaiui of the dura mater. The posterior border is thick; it joins the squa¬ 
mous part of the occipital bom?. The literal and anterior horde rs are united with 
the parietal bones. 

Development,—The interparietal oast- 
flea in membrane from two ehief lateral 
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centers. It fuses first with the parietals, 
somewhat later with the occipital, but the 
period at which this union take* place L- 
quite variable. 


The Pohtju Boris 


The two parietal bones (Ossa parie- 
talia) form the greater part, of the roof of 
the cranium; they unite in the median line, 
forming the parietal suture, Each h quad¬ 
rilateral in outline and has two surface* and 
four borders (FigH. 2&, 30, 36, 36, 47, 52, 54), 

The external, parietal surface [Facies 
parietal is) is convex, and is marked by a 
more or less prominent curved line, the ex¬ 
ternal parietal crest; this is median in Ha 
posterior part, and is mtfnuoits with the 
crest of like name on the interparietal and 
occipital; in front it curve? outward and is 
continuous with the frontal crest. The sur¬ 
face lateral to the crest (Planum temporal^ 
enters into the formation of the temporal 
foes*, and is roughened for the attachment 
of the temporal musde. 

The internal, cerebral surface (Fades 
cerebralis) is concave. It presents numerous 
digital impressions (Imprtt&bitcg digitatee) 
which correspond to the gyri 3 and ridges 
(Juga otrebraliaj which correspond to the 
auld, of the cerebrum. There are also furrows (Sulci vaaculcsi) for the meningeal 
aiterica. Along the medial border there is a sagittal groove {Sulcus sagittalis) for 
the dorsal longitudinal sinus. 

The anterior border joins the frontal bone at the patiete^hnanfcaJ suture (Sutura 
parieto- frontalis). 

The posterior border meets the occipital bone at the parieto-occipital suture. 
Below tide junction it curves inward and concurs with the temporal bone in the 
formation of the temporal canal (Meatus temporalis). A bansverse groove (Sulcus 
trausveteua) connect* this canal with the .sagittal sulcus. 

The medial border is thick and serrated It join* its fe£bw in great part at the 
parietal suture, but (in the young subject) meets tbs interparietal at its posterior 
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part. The line- of junction of the two parietal hones h marked internally by Ibe 
internal parieLal crest (Crist* parietalis interna)* 

The lateral border ia beveled and is overlapped by ibt $qu$nw temporal 
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bone h forming the squamous sohire (Sutura squamosa). The poetem-lateral 
angle joins the posterior angle of the temporal wing of the sphenoid, 
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DsTeloproent.—Each parietal bone osdfies in membrane ftom * Jrintfa center. 
In the young foal the central part of the bone is more convex than in the adult and 
fornix a preimnrnce similar to the pronounced tuber parietaie of the young child ^ 
the external parietal ertat b* not present* and the external surface is smooth. The 
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parietal suture » usually closed at four yearn,. the pari-ebo-occipital at five years, 
and ibe squamous at twelve t® fifteen y&afa r 

The F&drtal Bores 

The frontal bones (Ossa fron tafia) arc situated on ihr limit? of the cranium 
and face, between the p&rictals behind and the ruyal hones in front. Each is 
irregularly quadrilateral, and consists of naso-fronta.^ orbital, and temporal parte 
(Figs. 28, 32, 33, 37 p 44, 47, 48, 52, 54, 58), 

Tlif niAd-frontal part ( Fan* naso-FiotiialiH) forms the bast p of the forehead, 
IU eitemd or frontal surface (Fade* frontalis) b nearly fiat, and is smooth and 
subcutaneous^ it is separated from the temporal part by the external frontal crest 
(Crista frontalis externa). At the junction with the orbital part the supraorbital 
or lygoraatk process (Proc- aygomaticuii) curves outward and downward lo join 
the lygomatic arch. The procc¥w partially separate? the orbit From the temporal 
fossa; its root is perforated by the- supraorbital foramen [Foramen MupraorbltaleU 
or presents instead a notch on its anterior bonier; iLh upper surface Ls convex, while 
the orbital surface is concave and smooth, forming a shallow foaaa for the lacrimal 
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gland (Fossa glandule lacrimalis). The internal surface enters into the formation 
of the Cranial and nasal cavities. The two plates of the bone separate and diverge 
in front, and thus inclose a large airspace which is part of the frontal sinus. The 
internal plate curves downward and forward nnd joins the cribriform plate of the 
ethmoid. Beyond this it inclines upward and joins the external plate at the naso¬ 
frontal suture. The cerebral aurfac* presents digital m pmtk m for the cerebral 
gvri. The nasal surf see is longitudinally grooved. The external plate extend? 
forward and joins the nasal and lacrimal bones. 

The orbital part (Furs orbit alis) forms the major part of the medial wall of the 
orbital cavity. It k separated from the naso-frontal part by a prominent ridge 
which is part of the orbital margin, Its orbital surface {Fade? orbital is) in concave 
and smooth, and presents superiorly a small depression (Fovea trochlearie), which 
is bridged by a small bar of cartilage, around which the superior oblique muscle of 
the eye ift reflected- The lower border concurs with the orbital wing of the sphenoid 
in the formation of the ethmoidal foramen. The nasil surface fa™ into the 
frontal sinus and is to a email extent united with the Lateral mass of the ethmoid. 
The temporal part (Pars temporalUj is separated from the orbital pan by the 
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deep sphenoid notch (Inei*ura sphenoidalis), which ie dosed by the orbital wing 
of the sphenoid. Its literal surfi.ee fomih part qf (he inner wall of the letupoml 
fossa. The medial surface is largely covered by the orbital wing of the sphenoid 
but pan of it faces info the cranial cavity and pre^nbi digital impressions. 

The principal connection? of the frontal bone ire is follows: (l) The medial 
border joins its fellow it the frontal suture, £2) The interior border me-eU the 
IliSlI and Jntrimal at die nafio-frontal and fronEo-lacrimal sutures, (31 laterally 
it forms the spheno-froutil suture with the orbital wing of the sphenoid., and also 
joins the palatine hone and maxilla it the fronto-pdlitiae and fronto-mariLlaty 
sutures. (4) Posteriorly it meets the parietal at the parieto-ffrental suture, and 
articulates below this with the squamous temporal at the squamous suture, {5) 
The extremity of the supraorbital process unites with the zygomatic process 
of the temporal bone. 

Development—Each ossifies in membrane from one center which appear in 
the root of the supraorbital process. In the new-born foal there in a Rlit between 
the cranial plate and the orbital and temporal plates which receives the unoRsified 
dorsal part of the orbital wing of the sphenoid. 

The Totpcwai, 

The temporal bone (Oh temperate) forma the greater part of the lateral wall 
of the cranium. It m situated between the occipital behind, the parietal doraaJJy, 
the frontal in front, and the sphenoid ven« rally. It consists in the horse of two 
distinct parts, squamous and petrous (Pigs. 28, 38, 41, 47, 4S, SO, 54), 

]. The squamous temporal bone (Squama temporalis) is a ahell4ikc plate 
which has two surfaces and four bordena. 

The cerebral surface (Facies cerebrally) is concave and In largely overiapped 
by (hi surrounding bones, but its mitral part is free and presents digital impres¬ 
sion* and vascular groove*?, 

The temporal surface (Facies temporalis) is convex, and enters Into the forma¬ 
tion of the temporal Foma. From it* ventral part there springs the zygomatic 
process (Processus iygomaticus) d which forms the lateral boundary of the tem¬ 
poral foraa. The process is it first directed outward, and is wide and flattened 
doreo-vent rally. It then luma forward, becomes narrower, and is twisted so that 
its surfaces are medial and Intend. Its anterior end is pointed and joins the zygo¬ 
matic process of the malar bone, with which it forma the zygomatic arch (Arcus 
zygomaiieiiR.i. The narrow anterior part has a convex lateral surface and a concave 
medial one. Its donml border has a rough area for articulation with the supra¬ 
orbital process of the frontal. Its ventral border is wide and rough. The wide 
posterior part presents on its ventral face a surface for Articulation with the condyle 
of the mandible. This surface consists of a iransvente ly elongated Condyle (Co&dy- 
liiB tetnporahs), behind which is the glenoid cavity, "Ilia fossa ia limited behind by 
the postglenoid process (Processus poatglentudalis), the anterior surface of which 
ia articular. Behind this process there k a foraa p in which ia the postgltnord fora¬ 
men (F, poHtgfeooidftle),, the external opening of the temporal canal. The dorasJ 
surface k concave and forms the lateral boundary of the temporal fowa. The 
dorsal border is sinuous and is continuous behind with the temporal crest. 

The posterior process (Proofrumt abomlis) spring from the posterior part of 
the squama Its lateral surface bear* the temporal crest, which forms here the 
lateral limit of the temporal fossa. The medial surface form* the outer boundary 
of the temporal canal h and is elsewhere applied to the petrous portion. It divides 
into two branches, upper and lowers the upper branch unites with the occipital 
bone, while the lower one curves downward behind the external acoustic procras 
and overlaps the mastoid process. 
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The dorsal border of the squamous temporal articulates with the parietal, 
forming the aquaimras suture. The ventral bonder Join* the temporal wing of 
the sphenoid at the spheoo-squamous sutwe. The anterior border uzrftai with 
the frontal bone at the squamo-froutal sutures and thu posterior with the occipital 
mud petrous temporal bon*v. 

2. Tht: petrous temporal bene i.(.hi prtmKiim) Ls placed between the occipital 
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behind (ind the parietal in front p and is largely overlapped by the* aqiuunoua tem¬ 
poral, It ha* the form of a four-aided pyramid, the baaeof which Lh ventral. 

Thr lateral surface \b mainly concealed by the squamoLiH temporal,, but two 
features are visible, A Jihort tube of bone, the external acoustic process (Pjtmsfua 
acusikus exlercma), protrudes from the lowest part through the notch of the squa- 
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iilolie temporal. The proofs la directed outward, upward, and a little forward. 
It gives attachment to the annular uartiLage of the car. Its lumen,. the external 
acoustic meatus (Meatus acusticus extern us} p conducts to the c&vity of the middle 
ear (tympanum) ip the dry skull, but is separated from it bv the tympanic mem¬ 
brane In the natural elate. The mastoid process (Processus mactoddeuB) projects 
ventrally in the interval between the posterior process of the squamous temporal 
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ttiiiL the root of the pamme^toid process of the occipital bcrne, It b crossed by 
groove which leads to the mastoid foramen (Foramen toLst-toiitetim), from which a 
carnal extends forward lo the temporal canaL 

The medial surface fooc^ into the cerebellar fossa of the cranium. It h con¬ 
cave and smooth, but irregular. In 11 h ventral part is the entrance to a abort canal p 
the internal acoustic meatus (Meatus acurticu* int^ rmm), which transmits the 
facial and acotMie. mrvm, 

Tli-e feDinDcE co ihfi iFuo^tufl u tamed the poma icurticfiu id tjurauji. Th^ hj.ndnti of the 
lEicnCivi Hivnlcd hy |L craul into two fo&a. In :h- ^uiM>nnr gnr im Ihr nr.|dn nf the facial c muI 
which curve* through eLl 1 bob#- iiui gpmi otfarnnlly *e iho ityi«&uLokf foramen; it muLmniti 
the f&dal (MYenih rxitriiftLl ruanwr. Tin* ijiffROr fo*M preaentH hCUaJE faraluiian for ibid pueMg d 
fib*™ of the wttrttc i eighth cranial) &&nt\ 

Behind this mEatun and near the posterior margin of the Kurface is the slit-tike 
external opening of the aqufeduclus vestibuJi f Apertura externa aiimedurlos ve^ 
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tibtili), covered by a scale of bone. Below this there is a narrow fissure, the 
orifice of the aquteductus cochlea! {Apertura externa aquiedtietiis cochlese). 

The anterior surface looks upward and forward. The greater part articuLates 
with the parietal bone, but a small medial part fares into the cerebral fowa of the 
enmium. A sharp border, the petrosal crest (Crista petrosaj, separates this sur¬ 
face from the medial one. 

The posterior surface is slightly concave and is attached to the lateral part oJ 
the occipital bone. 

The base forms the lateral boundary of the foramen lacerum. It is- very 
irregular and presents a number of important features. The hyoid process {Pro¬ 
cessus byuideus} is a short rod which projects downward and forward below the 
base of the externa] acoustic proccat, inclosed in a bony tube; it is connected by a 
bar of cartilage with the hyoid bone. The stylo-mastoid foramen (F. stylo* 
maatoideum) is situated between the hyoid process and the mastoid p w w ; it ia 
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the external opening of the facial canal, through which the* facial nerve emerges. 
The bull* tympanic* is a considerable eminence situated centrally; it is thin wailed 
and incites a cavity which is part of the tympanum. The muscular process 
(FroQ&Him m Lnaeularbi) in a a harp spiny which project downward and toward from 
the anterior port of the base; it (pves origin to the tensor and levator poJati rntiadce. 
Lateral to the root of the preceding is the ainnJL petrotympanic fissure (tlasun 
petrolympaniea) for the passage of the chorda tymponi nerve, The osseous 
auditory or Eustachian tube (Tuba auditiva oseea) is & semlcanal at the medial 
aide of the root of the muscular proce«0; it leads to the tympanum. At the medial 
Hide of the preceding is the ^Isi-Like on her of the petrosal canal, which communi¬ 
catee with the facial canal. 

The apex projects upward and backward between the squamous temporal 
and the occipital bone. 

Development,—The squamous temporal dm r elops in membrane, The pe¬ 
trous temporal may be regarded as consisting of pvtriMnairbaid and tympanic parts. 
The tatter includes the external acoustic prcct^, the bulla tympanica* and the mus¬ 
cular process; it i s developed in membrane. The petreMnoastoid is developed in the 
cartilaginous ear capsule. Its petrous part consists of very dense bone which con* 
tains the labyrinth or internal car and forms the medial wall of the tympanum. 

Tbe nudiUiry And the intericr tvf (hr 1 petroua Lemper*! bub* m dneribed in Iba 

■ectioo on the organ of hearing. 

The temporal cami (Meatus temporalis) -b a continuation of the transverse 
groove noted previously at the base of lh& internal occipital protu.bemneo. It b 
directed downward, forward, and somewhat outward, and opens externally in front 
of the root of the uflstie process. It is bounded by the aquamous temporal 
laterally, the petrous behind, and the parietal in front and medially. Several 
Foramina open from it into the temporal fossa. It contains a large vein (Vena 
cerebral is dorsalis), the continuation of the transverse sinus of the dura mater. 

The foramen lacerum (basis cronii} is a large, irregular opening in the cranial 
b*ee p bounded medially by the hsidjar part of the occipital bone, laterally by the 
petrous temporal, and in front by the temporal wing of the sphenoid, It consists 
of a large anterior part (Foramen lacerum anted us) p and a narrow posterior part 
(Foramen Incemm poterius). It transmit the internal carotid artery, the middle 
meningeal artery, the mandibular, gloasc^pharymgcal, vagus, and accessory nerves, 
and the ventral cerebral vein. 

In Ihe ftTHh «tate the fomJdcft ■ iH^upcd by a dense fibreu* membrane which u nerforated 
by & pert nun for tbe varkma structural IranajniUrd. Thun cbm? m three openings in Trout for 
the internal carotid trier? llyi aiAndJhuW BflfYtot «nd the middle raeniaAca] *rtcry riepwtrvdy; 
tbeee are named (front within outward ) tbe Foramen earattetua, dvaLt, npinceum 

m BOFfES OF THE FACE 

The bones of the face (Often faqiri) are the maxilla, premaxillo, j.slnlinc, 
pterygoid, nasal, lacrimal, malar, doroal turbinate, ventral turbinate, vomer, man' 
dible, and hyoid The lari three are single, the others paired. 


The MATnigy 

The mm rill re are the principal bones of the upper jaw and carry tbs upper 
cheek teeth. They are situated on the lateral aspect of the face, and articulate 
with almost all of the facial bones and the frontal and temporal also. Far dacrip 
tion each may be divided into a body and two processes. 
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The body (Corpus m&xllis) presents two surf&ew, two borders, and two h- 
tremities. The lateral surface (Fades Uknlis) is somewhat concave in front and 
convra: behind. In the young horse the anterior port of the surface decidedly 
eouves over the embedded parts of the premoSar teeth. As the latter are extruded 
the surface flattens and become* concave in dd subjects. The form of the under¬ 
lying teeth may be Indicated by ridge* (Juga nlveolaria)* and sometimes in young 
horera there tuny be defects in the bone over the teeth. On ite posterior pan 
then? is a horizontal ridge, the facial crest (Crist* ffudatti); in a skull of medium 
aizr its anterior end to about ait inch and a half (3 to 4 cm.) above the third or 
fourth cheek tooth, and it is continued behind on the malnr bone. Ahoul two 
inches {5 cm.) above ond a little in fpnt of the anterior end of the crest is the 
infraorbital foramen (Foramen infraurbitale); this if? the external opening of the 
infraorbital canal. 

The medial or nasal surface (Facies naHaliH) is concave dor&o-veatraOy; it 
forms the greater part of the lateral wall oF the imsal cavity. It* upper part is 
crossed obliquely forward and downwind by the shallow lacrimal groove (Sulcus 
lacrimalis), which contain]* the naro-tocrimal duct; in the adult the posterior part 
qf the groove is converted into a canal, which is continuous with that on the inner 
surface of the lacrimal bone. Below the groove to the ventral turbinate crest 
(Crista turhinaia ventr&lto)* to which the ventral turbinate bone to attached, 
Lower down and parallel with the turbinate crest is the palatine process, which 
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project* horizontally like a shelf. Behind this the surface is rough for articulation 
with the palatine bone; this area to rcurewd by a groove which cnneura with one eu 
the palatine bone in the format ion of the palatine canal (CaneJto palaimiis), The 
posterior pari of the bone is excavated to form part of the maxillary srinua. 

The dorsal border is irregular and scaly. Its anterior part is grooved and 
its posterior part beveled for articulation with the nasal process of the prem&xilla 
and the nasal and lacrimal bone?. 

The ventral or alveolar border (Processus alveolarto) la in its greater part thick, 
and presents ris tor •gp cavities^ the dental alveoli, for the cheek teeth. The alveoli 
are separated by transverse interalveolar septa. There to often a small alveolus 
for the first prmnqlar ( l4 wolf tooth") dose to the first large one. At the bottom 
of the alveoli there are small openings (Foramina nlveotoria} for the passage of 
mIb and nerves. Further forward the border to narrow and forms part of the 
interalveolar or interdental apace (Margo intern! vootoris) r Behind the tost alve¬ 
olus to a rough area, the alveolar tuberosity (Tuber alveolar#). 
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The anterior *3ctr«aity is pointed. It joins the premariUs* and forms with it 
the alveoEua for the canine tooth. 

The posterior extremity form* a rounded prominence 1 , this maxillary tuberosity 
[Tutor mjixiitarej. Medial to the tuberosity i* a deep rwiw (Keccasus maxillariii), 
in which are three foramina, The upper one h the maxillary foramen (Foramen 
mjurilt&ppi-. leads into the infraorbital canal, The lower one, the posterior palatine 
fofamcn (Foramen palatimim abot*)*), k the entrance* to the palatine canal. The 
sphenopalatine foramen (Foramen sphenopaEalinuni) perforates the medial wad 
of the rtctvM and open* into the ninal cavity. 

The zygomatic process (Piooesaus iyeom&tim] projects backward, dorao^ 
lateral to the tuberosity: it is overlapped by the corresponding part of the malar 
and also joins the zygomatic process of the temporal bone. A fimU curved plate 
[Processus temporalis) e.\tL'nd.n medialEy from it and joins the frontal and palatine 
bones, forming part of the floor of the orbit. 

The palatine process (Ptomssus pal a tin us) projects like a shelf from the 
lower part of the medial suiface of the body and forms the greater part of the 
hanis of the hard palate. Its nasal surface h smooth and is concave transversely ; 
on Its anterior part, ctcwe to the medial border, there is a shallow groove in which 
the voEnero-njksal organ is situated. The palatine surface is slight Ly concave from 
side to Fide, and presents along its lateral part the palatine groove (Sulcus palatine); 
this is continuous at the anterior palatine foramen (Foramen pslatimam orale) 
with the palatine canal, and contains the palatine venaeIs and nerve. Iu old sub¬ 
jects there arc sometimes impressions eorrrapondmg with the ridges and to cm of 
the palate. The medial border unites with its fellow to form the median palatine 
sntwe; its nasal aspect bears the nasal crest (Crista nasalia), which forms, with 
that of the opposite pmew, a groove for the vomer. Thfi posterior border unites 
with the horizontal part of the palatine bone at the transverse palatine suture. 
Variable accessory palatine foramina perforate the process. 

The infraorbital anil (Canalis infraorhitulis) extends almost horizontally 
from the maxillary foramen to the infraorbital foramen. It is placed at the upper 
edge of the inner plate of the maxilla, and traverses the maxillary sinus, Near the 
infraorbital foramen it tpyes off a small canal (Genalis alveolaris. incisivus) which 
lies above the roots of the premolars and extends also into the premaxilla^ carrying 
vends and nerves to tbs teeth there. 

Development.—The maxilla ossifies in membrane ventral nnd lateral to the 
cartdaginouB nasal capsule. It lias ooe chief center and a supplementary one m 
the region of the deciduous canine Louth (Martin). 


T«t Pfema xeleje 

The premaxillm (Chwa indsiva) form the anterior part of the upper jaw and 
csny r the incisor teeth. Each constats of a body, a nasal process, and a palatine 
process [Figs, 28. 43, 44 t 47 ). 

The body (Corpus) is the thick anterior part which carries the incisor teeth. 
Its labial surface (Facies labial k) in convex and smooth, and in related to the upper 
Up. Tbs palatine surface (Facies palatine) ig concave and usually presents a 
foramen a little behind its middle. The medial surface (Facies medi&lk) is rough, 
and joins the opposite bone; it is marked by a curved groove, which forms, with 
that on the opposed surface, thn foramen mcistvom. The alveolar border (Limbus 
alveolaris) separates the palatine and labial surfaces; it is curved and thick where 
it presents three deep alveoli for the inrisor teeth; behind the third alveolus it m 
thin and free, forming part of the interalveolar space. 

The nasal process (Processus nast&a) projects backward and upward from the 
body, forming here the Lateral wall of the na*al cavity. The two surfaces* facial 
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and nasal, are smooth and rounded. The dorsal border h free, thick, and smooth: 
it concurs with tba free margin of the nasal bone in forming the mso-maxULary 
uotch flndwra fia^omarilkiis}. The ventral border is dentated and joins the 



masiLla; at ita anterior end it forma with the latter the alvrioua for the permanent 

canine tooth. 1 The posterior ex¬ 
tremity fits into the interval be¬ 
tween the nasal bone ind the 
aiaadlk. 

The palatine process [Pro* 
oessus pda tin us j is a thin plate 
which forma the anterior part of 
the basis of the hard palate. Its 
nasal surface (Facies nanlu) has 
a longitudinal ridge which farms 
with that of the other aide a groove 
for the septal cartilage; lateral to 
the ridge there la a groove for the 
vomero-naaai organ. ThepaLatino 
surface (Facies palatinaj is flat. 
The medial border is serrated and 
meets its fellow at the median pala¬ 
tine future. The lateral border is 
separated from the maxilla and the 
nasal process by the palatine fis¬ 
sure (Fissure pxdatifia). The pos¬ 
terior extremity hta into the inter¬ 
val between the vomer and the 
palatine process of the m a x i lla. 
Development.—■'The pftmax- 
ilia otfirifiefl from a amgte center. 
Fusion of the two bones is com¬ 
plete at the end of the third or 
the beginning of the fourth jeer. 


The PAianstt Bores 


Ft* «*—Urwm 


The palatine bones (Ossa pala¬ 
tum) are situated on either side of 
the choao® Or posterior narea P and 
form the posterior part of the hard 
palate. Each is twisted so as to 
form a horizontal and a perpendic¬ 
ular part (Figs. 43 x U t 4ft, 50 ), 
The horizontal part [Pam hori- 
rontali§) is a narrow plate which 
forms the posterior part of the 
hard palate. It presents smooth 
nasal and palatine surfaces (Fades 
The medial border meets its fellow at the median palatine 
suture, on the nasal aspect of which is the nasal crest The anterior border joins 
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the palatine process of the maxilla at the transverse palatine suture, and forms with 
H the anterior palatine foramen (Foramen pslaUnum anterius}. The posterior 
border is concave and free; it gives attachment to the aponeurosis of the soft palate. 


1 The ilwclLH for the tempatnif cuoii* tooth l* mnnuuly farmed in the muilk ikw, 
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The perpendicular part [Para peipendkularis) la bioto exttnav-e and forma 
most of the Lateral wall of the choane or posterior naren. The nasal surface (Facie? 
noaalis) hi in the greater part of its extent concave and smooth, but presents a 
narrow rough area to which the pterygoid bone is attached. Below thda the bone 
curves outward, forming the pterygoid process. The xnaxUlaiy surface (Facies 
oioxillaria) presents three areas for consideration. The largest articulates with the 
maxilla; H is rough and is errawd by a groove which concurs with one on the max¬ 
illa in the formation of the palatine canal. Behind this is a smooth part which 
agists in forming the pterygopalatine fossa (F«ma pterygopaLatina). The rough 
area below this is overlapped by the pterygoid process of the sphenoid bone. The 
dorsal border is perforated by the sphenopalatine foramen. Behind the foramen 
the two plates of the bene separate to ineloee part of the sphenopalatine sinus. 
The inner plate curves medially to articulate with the vomer The outer plate 
joins the maxilla and frontal and the orbital wing ol the sphenoid;; it may join the 
lacrimal bone also. 

Development.—The palatine bone ossifies in membrane from a single center. 
The Ptehtsoud Bones 

The pterygoid bones (Ossa pterygoidea) are narrow, thin, bent plates, situated 
on either aide of the posterior cares (Figs. 44, 4S, 50, 51). Each has two surfaces 
and two extremities. The medial surface is smooth, and forms part of the wall of 
the posterior n&res. The lateral surface articulates with the palatine, vomer, and 
sphenoid, concurring with the latft in the formation of the pterygoid canal. The 
ventmt extremity is free, turned slightly outward, and forms the hamulus ptery- 
goidtus; ihia is grooved externally and forms a pulley around which the tendon 
of the tensor palati muscle is reflected. 

Development.—The pterygoid radfi™ in membrane from a angle center. 

The Nasal Bores 

The nasal bones (Ossa nssalia) are situated in front of the frontal bones and 
form the greater part of the roof of the nasal cavity. They have an elongated 
triangular outline, wide behind, pointed in front Each presents two surfaces, two 
borders, and two extremities (Fig?. 28, 44, 47 ± 57, 68)- 

The facial surface is smooth and ia convex transversely; the profile contour is 
usually slightly wavy, with a depression about it* middle and a variably prominent 
area in front. 

The nasal surface is smooth and concave from side to ride. About in its 
middle It presents the dorsal turbinate crest (Crist* turbinate dorsalis), which is 
parallel with the medial border, and has the dorsal turbinate bone attached to it 
Moat of this surface faces into the nasal cavity, but its posterior part, lateral to 
the turbinate crest, enters into the formation of the frontal sinus; the latter area la 
marked off by on oblique ridge which corresponds to the septum between the an¬ 
terior and posterior parts of the dorsal turbinate bone. 

The medial border is straight, and meets the opposite bona at the nasal suture. 

The lateral border is irregular. Its anterior third is free and concurs with 
the nasal process of the premaxiLla in forming the naso-maxtllary notch (Incteura 
nasaHmmdllaris), Behind this it joins the end of the nasal process the maxilla , 
and the lacrimal, forming the nsso-muillary and na»4aeriraa! sutures. 

The greater part «rf i hr idjp ii bayvtcd Rod fils fata a grave OH tho Upp* 1 border of th« 
nsda] proem, the muilti, Rod the lacrimal bone, 

The posterior extremity or base is hoveled and overlaps the frontal bone, 
forming the noso-frontol suture. 

The anterior extremity or apex La pointed and thin. 



THE SKELETON' OF THE HOME 


64 


Development. Each wJ bone o^tlfLes .m membrane from a single center. 
The nasal suture dots not clowc completely even in old age. In some cusw the two 
plats* separate to inclose a smell airspace (nasal sinus) in the posterior part, 

Tiel Lueeimal Sokes 

The lacrimal hones (Oct* lacrimalis) ere situated at the anterior part of the 
orbit * and extend forward on the face to the posterior border of the maxilla, Each 
presents three surfaces and a circumference (Fip. 38* 47, 48, 57, 58). 

The lateral face is clearly divided into orbital and facial parti by the orbital 
niargio. The orbital surface (Fads orbit ales) in a . riangulsj in outline, smooth and 
concave; it forms part of the medial and front waU of the orbit. Near the orbital 
margin it presents a funnel-tike fossa (Fo*« aocci Lacrimal is), which ifl the entrance 
to the lacrimal canal; the fossa is occupied by the lacrimal sac, which is the dilated 
origin of the nasOH4fteifimsi duct. Behind this is a depression in which the inferior 
oblique muscle of the eve takes origin The facial surface (Fades- foci alls' is more 
extensive, sod baa the form of an irregular pentagon. It is slightly convex and 
smooth in the fool, flattened in the adult. It usually bean* the small lacrimal 
tutmtla* which is situated nearly an inch (ca. 2 cm,) from the orbital margin' 
The orbital margin (Margo orbitalis) ts concave* rough above, smooth below. 

The nasal surface (Facies nasalis) faces into the frontal and maxillary sinuses. 
It is concave and very Irregular, and is crowed almost horizontally by the osseous 
lacrimal canal (Canalis lacrimal is osseu*). 

The dretimfar&flCt articulates dorsally with the frontal and nasal bouts*, 
rentrolly with the malar and maxilla, in front with the maxilla, and behind with 
the frontal. The various sutures so formed are den-ignated by combinations of the 
names of the bones. 

Development.—Each ossifies in membrane from a single center. 

The Mala? Bowes 

The malar or zygomatic bones (Os&a zygomatic^) ore placed between the lac¬ 
rimal above and the maxilla below end in front. Each is irregularly triangular in 
outline and prwnts three surfaces, three borders, and a process (Figs- 28, 47-50). 

The facial surface (Fades facialis) is smooth, slightly convex, wide in front, 
and narrow behind. At its lower part it presents the facial crest* which k oontinu- 
tiud in front with the similar ridge on the maxilla and behind with the zygomatic 
process of the temporal; the crest is rough below* where the mosseter muscle is 
attached to it. 

The orbital surface Is much smaller than the facial surface* from which it is 
separated by tbe concave orbital margin (Margo orbitalb). It is concave and 
smooth, and forme part of the lower and front wail of the orbit. 

The nasal surface is concave and faces into the maxillary sinus. In the young 
foal a considerable part of it articulates with the maxilla. 

The dorsal border articulates with the lacrimal chiefly, but to a Email extent 
behind with the maxilla also, 

The ventral and anterior borders articulate with the maxilla. 

The posterior extremity is formed by the zygomatic process, which is beveled 
above and is overlapped by the xygomatiq proem of the temporal bone. 

Development. Each ossifies in membrane from on* or two centera. 

Tice Tuiwate Borra 

These (Oasa turhinata) are delicate, acrolMike bones, four in number* which 
are attached to the lateral walls of the nasal cavity, They project into the cavity 
and greatly rivmmUh Its extent. Each is composed of very thin lamina* cribri- 
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form in many places, and covered on bot h aides with mucous membrane in the fttish 
state. They are arranged in two pairs, dorsal and ventral. 

The dorsal turbinate bone (Os xurb™xum dorsale) 1 is somewhat cylindrical in 
form, box h* flattened Iruna side to side and tapers at each end. It is attached to 
the turbiMLe crest of the nasal bone and the nasal plate uf the frontal bone. The 
anterior part u rolled tike a scroll one and a half times, thus mclouinR a cavity wfcuch 
communicatee with the middle meatus nasi. The arrangement is best seen on a 
cwuHiection (Fig. 55), The posterior part w curved and its ventral border is 
attached lo the Jateral naeal wall, thus helping to ibdose a large space which is 
part of the frontal sums (Pig. 56 k This cavity is separated from that of the scroll- 
like part by a transverse septum. The medial surface is flattened, and is separated 
from the septum nasi by a narrow interval, the common nasal meatus I'M. nasi 
rwttnnrtk) Another narrow pelage, the dorwd nasal meatus fM. nasi dora&lia), 
separates the dornal surface from the roof of the naaal cavity. The space between 
the ventral surface and the ventral turbinate Lh the middle nasal meatus (M. 
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nasi medius). The anterior extremity » prolonged toward the nostril by two 
^mai] bare of eartiiago. The posterior wtwralty is small, and joins the cribriform 
plate and lateral mass of the ethmoid. 

The ventral turbinate bone (Os turbinntum ventralc) is shorter and Hpualler 
than the upper one. It is attached to the ventral turbinate crest, and cotudiitB, 
tike the upper one, of an anterior coiled and a posterior curved portion. 

To express briefly the roods of radios of tbs two banes ■■ f Lhr pa tor wids we maj wy tbi 
they are rolled top-uni ibe eeptuni mad pdh other, The »rity of tbt middle part or the‘doT»] 
lurhinaAe La divided into several puip by bony plates. The middle part of the ventral turbinate 
oomsioa ft tfcrgK bi4R There featured are seas whm tbt media] fart of tlw boas is ™tk! 
(Fig, 45Cto}. 

The ventral and posterior borders of the posterior part are Attached to the 
maxilla, thus helping to inclose a cavity which is part of the maxillary sinus. The 
lower surface is separated from the floor of the naral cavity by the ventral oisil 

i Tha ben* k realty a Brady dsrnkpcd fin! vthcaoUlrhuift'Le (rids p. 51). 
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meatus (M. na?i vcntialia), which in much Ijtrger than the other nmid pas^ag^. 
The fttitcritir Extremity k prolonged toward the nostril by a curved bar of oaitilRge, 
Development,—Each osdfiee. so cartilage from a single center 


Turn Vommm 

The vomer is a median bone, w bleb assists in forming the ventral part of the 
septum nasi. It ia oumpraod of a than liunina which k bent (except in its posterior 
part) so as to form a nam>w groove (SuIcuh vocneris), in which the lower part of the 
perpendicular plate of the ethmoid btme- and the septal cartilage are received. The 
lateral surfaces, right and left, are highest near the posterior end and diminish 
gradually to the anterior end; they are slightly win vex dorso-venl rally, and are 
covered by the wskhI mucous membrane during life, The ventral border bn thin 
and free in its posterior third, and divides the choanie or posterior norns medi¬ 
ally j in the remainder of its extent it is wider and is attached to the nasal crest. 
The anterior extremity Ues above the ends of the palatine proecssea of the premax- 
iba?, The posterior extremity consists of two wings (Ala vomeris) which extend 
outward below the body of the presphenoid; posteriorly they form a notch 
lindsura vumeria)* and laterally join the palatine and pterygoid borne l Fig. 50), 

Development,—The vomer k* primitively double, and from a center on 

either sid* in the membrane covering the cartilaginoii? septum nasi; the two 
lamina? then fine below and form a groove. 


The MATiWBLE 

The mandible (Mandihula). or lower jaw Ijone, is the largest bone of the 
face. The two halves of which it eonrih-ts nt birth unite during the second or third 
month, and it is usually described a 3 a ringfa bone. It carrier the lower teeth, ami 
ahicuktes by ite condyles with the squamous temporal on either side. It consist* 
Of a body and two mini (figs. 28> 45, 51 p 59) 

The body (Corpus mindibuto) is the thick anterior part which bears the incisor 
teeth. It presents two surfaces and a border. The Ungual surface (Facies bn- 
guflJis) « smooth and slightly concave; during life it Ls covered by mucous rnem- 
hmnt\ and the tip of the tongue ovurHea it- The mental surface (Facies mentali*} 
is convex and is related to the lower lip. It is marked by a median furrow wlueh 
indicate? the position of the primitive symphysis mandiUiLa?. The curved alveolar 
border (Limbus alveolari*) presents six alveoli for the indoor teeth, and & little 
further bock two alveoli for the canine teeth ia the male; in the mare the fatter are 
usually absent or small. 

The rami (Kami mandibute) extend backward from ihe body and di verge to 
indcre the numdibular space [Spalium mandibular*). Each ramus is E*«nt ho 
as to consist of a beriannlaJ part (Pars molaris) which bears the lower cheek teeth, 
ami n vertical part (Pars articularisi which is expanded and furnishes attachment 
to powerful muscles; the term angle is applied to the most prominent part of the 
curve. The ramus present? two surfaces, two borders, and two extremities. The 
lateral surf ace in smooth and alight Sy convex from edge to edge on the horizontal 
part; at the junction with the body it presente the menial foramen (Foramen 
mentale), which is the external opening of the mandibular canal. On the vertical 
part it its somewhat concave and present* a number uf rough lines for the attach¬ 
ment of the masseier musde. The medial surface of the horizontal port is smooth, 
and prt-sr&t* a shallow longitudinal dcpitadon in it* middle; above this there is 
often a faint mylo-hyoid line (Line* mylohyoidea) for the attachment of the muscle 
of like name, At the lower part of the junction with the body there is a small fossa 
for the attachment of the genio-hyoid and genio-glos&us muscles. On the vertical 
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part the surface b concave* and is marked in ifcft lower and posterior part by rough 
hues for the attachment of the medial p te r yg oid muscle, In front of its middle 
is the mandibular foramen. {Foramen umndibularc}, which its the posterior orifice 
of the miodibuki (CiMlk maTniibut*?- The canid curves downward 

and passes, forward below the cheek teeth, opening externally at the mental for¬ 
amen; it is continued into the body of the bone ns a small canal (CaoaJie alveularb 
LncisiT.TJs)., which carries the vessels and nervea to the inebor teeth. The dorsal 
or alveolar border (Limbus alveolaris) forms anteriorly part of lh« interalveolar 
space; here H b thin . Behind this it b thick and b excavated by six alveoli for 
the lower cheek teeth. Behind the last alveolus it curve* sharply upward and 
b narrow and rough. In the young foal them b commonly a small alveolus for 
the TffltifT of the first preniolar ["wolf tooth") ckfce to the Eimt lanzy one. The 
ventral border of the horizontal part b nearly straight! it b thick and rounded 
in the young horse, becoming narrower and sharp in old subjects. At its pw- 
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teHor part there b a smooth impmaon (Incbura vaaonmi) where the facial 
vessels and parotid duct turn round the bone. Behind thb point the border curve® 
sharply upward,, forming the angle of the mandible {Angulus man dibuhe); thb part 
b thick and haa two toughened lips, separated by a considerable intermediate space; 
near the condyle it becomes narrower* The anterior mttremiiy joins the body. 
The articular extremity comprise® the (010110111 process in front and the condyle 
behind, the two being separated by the mandibular notch (Incteura mandibulie) p 
through which the nerve to tbs maw®icr muscle passes. The torunuid process 
(PrcKjeasus eoroDoideus) b thin transversely' and curved shghtly medially and 
backward. It projects upward in the temporal fossa and fumbhes insertion to 
the temporal muscle. The condyle of the mandible (Condylus mandibul*) lies at 
a much lower level than the end of the enmnoid process. It b elongated trans¬ 
versely and artieulatca with the squamous temporal through the medium of an 
articular disc. The part below the condyle b usually termed the neck of the 
mandible {CoUmn mandibulie); on its anteromedial part b a depression* the fovea 
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pterygoldea, in which the lateral pterygoid muscle is attached, The middle of the 
vertical part of the ramus consists to a large extent of n single plate of compact 
substance which may be so thin in places as to be translucent. 

Development.—The mandible develops from two chief centers in the cornice 
tive tissue which overlies the pairad Meekers cartilages. At birth it consists of 
two symmetrical halves which meet at the median symphysis mnnd [bulge. Fusion 
LMilly occurs in the second or third month. 

Age Changes .—These are associated largely with the growth, and later with 
the reduction, of the teeth. In the young home, in which the teeth are long and 
ara in great part- embedded in thei bone, the body is thick and strongly curved, 
and the horizontal part of the ramus is also thick, Later,, as the teeth am extruded 
from the bonc h the body becomes Flattened and narrower, and the horizontal pari 
of the ramus is thinner, especially in its lower part To the old aubject the angle, 
th^ vjuaikr impression in front of it, and the lines for tbn attachment of tendinous 
layers of the masseter and pterygoid muscles mo more pronounced. 

The Htgid Bows 

The hyoid bone fOa hyoideum) U situated chiefly between the vertical parts 
of tba rami of the mandible, but its upper part extends somewhat further back. 
It b attached to the petraua temporal hones by rods of cartilage, and supports the 

root of the tongue, the pharynx, mid the 
larynx, H consists of a body p a lingual 
proeeflSr and three pairs of cornua. 

The body or bawhyodd (Corpus c^is 
hyoidei) h a short transverse bar 3 com¬ 
pressed dorso-ventraUy. The dorsal sur¬ 
face is concave and smooth in its middle, 
and presents at each end a convex facet 
or tubercle for articulation with the email 
cornu. The ventral surface ts flattened 
and is slightly roughened for ouiBCuJnr 
attachment. The anterior border carries 
medially the lingual pniccse. The pos¬ 
terior border ifl concave and smooth in its 
middle, and comas on either side the thy¬ 
roid cornu. The body, the lingual proc¬ 
ess, Mid the thyroid cornua are fused 
and may he compared to a spur or a fork 
with a varv short handle. 

The Ungual process (Processus tingu- 
alie) projects forward medially from the 
body, and is embedded in the root of the 
tongue during life. It Li comprrasscd laterally and has a blunt-pointed free end- 
The lateral Eurfacea arc slightly concave, The dorsal border ia thin and irregu lor, 
and the ventral border is thick and rough. 

The thyroid cornua or thyrohyoidn (Cornua thyreoidea) 1 extend backward and 
upward from the lateral parts of the body. They ara compressed laterally (except 
at their junction with the body), and the posterior sod has a short cartilaginous 
prolongation which is connected with the anterior cornu of the thyroid cartilage 
of the larynx. 

The Email cornua or keratohyoidg (Cornua minora) are abort rods which ara 
directed upward and forward from either end of the body. Each is somewhat 
constricted in its middle part and baa slightly enlarged ends. The ventral end has 
- Thf« HHTWpond La tht great cornua pf uuJi= 
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a small concave facet which vticuljitee with the body. The dctrasl end arlicukta 
with lho great ccrnu, or with the middle cornu when present* 

The great cornua or stylohyoids are much the largest parts of the bone. They 
axe directed dorsal!y and backward, and ms connected above with the bane of the 
petrgiia temporal bones. Each is a thin plate, seven or eight iuchne (ca. IS to 20 
<an.j long, which b slightly curved in its length,, so that the lateral surface ia con¬ 
cave and the medial surface u convex; both are smooth. The borders are thin. 
The dorsal extremity is large and forms two angles the articular angle is connected 
by a rod of eartikge with the hyoid process of the petrous temporal bone; the 
muscular angle is somewhat thickened and rough for muscular attachment. The 
ventral extremity te small, and articulates with the small or the middle cornu. 

The middle cornua or epihyoida are small, wedgo-shapt-d pieces or nodules 
interposed between the small and great cornua. They are usually transitory, and 
Unite with the great cornua in the adult. 

Development—The hyoid oasiiira in the cartilages of the second and third 
visceral arches. Each part has a separate center, except the? lingual process, which 
ossifies by extension from the body. In the foal there is a separate nucleus at each 
and of the body which intervenes between the latter and the thyroid cornu; it 
articulates with the email cornu. The anterior part of the lingual process may be 
a separate piece. 


THE SEUU. AS A WHOLE 

The skull of the how has, as a whole, the form of a long, four-sided pyramid, 
the base of which is posterior. It is convenient, however, to exclude the mandible 
and hyoid from present con^ideration. The division between the cranium {Cra¬ 
nium cerebrate) and the fare (Cranium viscerate) may be indicated approxt* 
niitdy by a transverse plane through the anterior margins of the orbits. 

The dorsal nr frontal suffice (Norma frontalis) (Fig. 47) is formed by the 
squamous pan of the occipital, interparietal, parietal, frontal, nasal, and premaxil¬ 
lary bones It may be divided into parietal, frontal. nasal, and premaxiJlMy 
regione- The parietal region extends from the nuchal errat to the parieto-f rental 
suture- It is marked medially by the external parietal crest, which bifurcates in 
front, the branches becoming continuous with the frontal create. The latter curve 
outward on either side to the root of the supraorbital process. The frontal region 
is the widest part of the surface, and is smooth and almost flat It is bounded in 
front by the nam-frontal Future. On either side of it te the root of the supraorbital 
process, pierced by the supraorbital foramen. Tine nasal region is ooovex from 
ride to side, wide behind, narrow in front. Its pro&le is in some cases nearly 
straight- in others it is undulating, with a variably marked depression about its 
middle and at the anterior end. The premaxillary region presents the osseous 
nasal aperture (Aperture nosalis o«sea) and the foramen incisnmro. 

Thu lateral surface (Norma Lateralis) (Fig. 2S) may be divided Into cranial, 
orbital, and prcorbitoE or maxillary regions. 

The cranial region presents the temporal fossa, the jygomatic arch, and the 
outer part of the petrous temporal bona. The temporal fossa is bound medially 
by the parietal and frontal errata, laterally by the temporal crest, and the zygomatic 
arch, and behind by the nuchal crest, Ita upper and middle parts are rough for 
the attachment of the temporal muscle. In ita lower posterior part are several 
foramina which communicate with the temporal canal. The fossa is continuous 
in front with the orbital cavity. The zygomatic arch is formed by the zygomatic 
proeessra of the temporal, makr, and maxilla. Its ventral face presents the con¬ 
dyle and glenoid cavity for articulation with the lower jaw. through the medium 
of the articular disc. Behind the glenoid cavity ia the poatglenoid process, and 
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behind thin the temporal canal opw The extents! acoustic process projects 
outward through a deep notch in the ventral margin of the squama* temporal 
below the temporal crest, A tfttta further back la the mastoid process, which is 
crtK^ed in its upper part by a groove for the posterior meningeal artery (Fig- 40) r 
The orbital region comprises the orbit and the pterygp-palatine fofcjft. The 
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orbit is & cavity which indoew* the eyeball, with tbe muscles, veteek r and nm en 
associated with it It is directly continuous behind with the temporal fossa. 
The sxift of the orbit (Axis orbit®), taken from the optic foramen to the middle of 
the islet, is directed forward, outward, and slightly upward, The medial wall 
(Fanes medklis) is complete and extensive, it is coticuve and emoothj and ie 
lowed by the frontal and lacrimal and the orbits! wing of the sphenoid. In ito 
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juT^- ppirui anterior piirt is the? fossa, for the lacrimal sac, Behind this there is ft pmall 
depmsaon In which the inferior oblique muscle of the eye arises; here the plait 
which separates the orbit from the nUtitfUAiy sinus i* very thin. The dorsal wall 
(Parian docUalls) 33 form pul by the frontal and to a small extent by the lacrimal borve- 
it prints the supraorbital foramen, which perforates the root of the supraorbital 
process. The ventral wall (Paries ventralis) is very incomplete, and is formed by 
the malar, the ay gooifttic yirowsfi of the umpoml, and to a small extent by the max- 
ilia. The lateral wall {Paries Lateralis) is the gupraorbUd process. At the extreme 
posterior part is the orbital group of foramina. Four ore situated in trout of the 
pterygoid crest- Of these, the uppermost is the ethmoidal foramen, which imns- 
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mlts the ethmoidal vpixels and nerve. The optic foramen is situated a little lower 
and further back' it transmits the optic nerve. Just below the optic is the far- 
Mnen oibiiile t which trmsniit-s the ophthalmic, uculumctor, abducent and often 
the trochlear neiwe; commonly there is a very Ktuall trochlear foramen in the 
errat for the las-t-uimu:d nerve' The foramen rotundum is below the foramen or- 
biutc, from which it » separated by a thin plate; it transmits the maxillaiy' nerve. 
The alar canal opens in common with the foramen rotundum, and the anterior 
opening of the pterygoid canat bs abo found here. The foramen alare parvuio is 
iuflt behind the pterygoid cnat and on a level with the foramen orbilale. It ia the 
uppi^r opening oF a canal which leada from the alar canal, and through it the 
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anterior deep tctnporaJ artery emerges, The inlet of the orbiuJ cavity (Adkua 
orbit®} is drtiiptiiribed by a complete bony ring, which fa nearly circular. Its 
infraorbital margin (Margo Infraorbital!^ fa smooth anti rounded; the supraorbital 
margin (Mafro suptnorbitilis) fa tough and irregularly notched. During life the 
cavity fa completed by Lba periorbita, a conical lihroiL-- membrane, the apex of which 
fa atiached around tine optic foramen. Ycnttsl to the orbital cavity fa the pterygo¬ 
palatine fossa. Its wall fa formed by the pterygoid proems, the perpendicular 
wt rtf the fjuhite bone, and the tuber nmxillare. lu deep anterior rcontains 
three foramina. Thit 1 upper one K the maxillaxy foramen* is the entrance to the inr- 
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frsorhiml rannl. which tranamiEf the Infraorbital nerve and Ycsnbk The spbeuo- 
p^ladnt iwiinw perfecatets the intdiul wall of the recess and transmits Tessala and 
nervi-ri of like iMme to the nasal cavity. The lower foramen, the posterior palatine, 
transmit# the paLatine artery and nerve to the pdatinp canal. The upper p^n of 
the fossa is smooth, and k Crossed by the intomal nuwillar\ ! - artery and the majdllaiy 
nerv r e. The lower part is chit-fly roughened fur the attachment of the Utend 
pterygoid muwle r but fa mjssed in front by a amooih groove in which the palatine 
vein lies. In itu extreme posterior part fa the small of Mining of the pterygoid 
canal. 

The precrbital or maxillary region fa formed chiefly by the m&xillft, hut nlao by 
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tbs pw mfty llSfL and the facial parts of tin? ImbimT and malar boiu-s. Its contour 
bi approximately trianguiar, tW baa? being potltrior, It crffss two principal 
features, Thu facial crest out ends forward from the veniml margin of the orbit, 
and i-ndy; abruptly at a point about an inch and a quarter (ca. 3 to 3.5cm.) above tbe 
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third or fourth cheek toothy it* ventral aspect b rough for the attaehment of the 
niaseeler musck. The infraorbital foramen h situated in & transverse plane about 
an inch (ea, 2 to 3 cm.} in front of the end of the nreat and about two inches ijcm,) 


■ This reUtiNb mra with la the new~twm foal the poatefiof part of the Kcood tooth, 
in the young bone the poetcrwt jmxi «T the third tooth is tb* <ddeir »ubjnt the fourth, Lid below 
the end «f the crwt ivunlly. 
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L'iii" fomnim opens forward, and through it the inFraorbital artery and 
nerve emerge. The imrfsce over the pretnolnr teeth varies greatly with ege r in 
conform Sty with thn size of the embedded parts of the teeth. In t hL" young home 
the surface her? is strongly wave*, the outer plate of bone is thin and even defective 
sometime^ in places, and the form of the teeth is indicated by eminences ■ Jugu 
nlvculoria). In the old animal the furfan i.- omcavr? on account of the extrusion 
□f the teeth from the bone. The downward curve of the premaxllln is pronounced 
in the young subject, very slight in thr aged. In some skulls there ir a distinct 
(icp^ion a short diit Mtf in front of the orbit ; here the levator labii superior^ 
proprius ukft. 

The ventral or basal surf ace f Norma basalis), exclufrive of the mandible, 
consists of (’nmifll, choanal, and palatine report*. 

The cranial region (Busts cranii externa} extends forward to the vomer and 
pterygoid processes [Fig- 50). At its posterior end ip 1 he foramen magnum, flanked 
by the occipital condyles. Lateral to then- is the condyloid fossa, in which is the 
hypoglossal foramen, which transmits the hypzjgtasHal nerve and the condyloid 
vein. Further outward an? the p&ramastoid processes (Processus jugulares) 
of the occipital bone, Extending forward centrally is n prismatic bar, formed 
by the basilar part of the ocrlpitnl and the body of the sphenoid bone; at the 
junction of these purth arts tubercles for the attachment of the ventral straight 
musclra of the bend. On either side of the basilar part of the occipital bone is the 
foramen Eacenim (basis cranii), bounded laterally by the base of the petrous tem¬ 
poral bone, In front of these the region bccotnra very wide on account of the lateral 
extension of the zygomatic processes, which present ventral ly the condyle and 
glen aid cavity for articulation with the mandible- Beyond this the process turns 
forward and joins the zygomatic process of the mcih.r r completing the zygomatic 
arch and the surface for the attachment of the mbtu-icr muscle. On either side of 
the body of the sphenoid h the infratemporal fossa r formed by the temporal wing 
and the root nf thu pterygoid pmcea* of the sphenoid bone, ll is bounded lei Front 
by tht pterygoid crest, which separates it from the orbit and the pterygo-pulutinc 
fossa. In it is the alar tsnsb which transmit* tint internal maxillary artery, A 
little lower ia the entrance to the pterygoid canal. 

The choanal region prints the pharyngeal orifice <f the nasal cavity. This 
is elliptical and is divided in Its depth medially by the vomer into two tboatta or 
posterior narES. It is Imundwi Ln front and laterally by the paint? and pterygoid 
hones., behind by the veaner. It is flanked by the hornukr process of the ptery goid 
bone. Tike plane of the owning ia nearly horizontal, and the length ir about 
twice the width. 

The palatine region comprises a little more than half of the entire length 
of the btL.Se of the< skull (Fig. 43). The hard palate (Palatum durum) is concave 
from side to side, and in its length also in the anterior part, Tt is fanned by the 
palatine processes of the premsudll® and nwriilw, and the horizontal part.- of the 
palatine bone& It is draumacribod in front and laterally by the alveolar ports of 
the maxilla, and pp maxilla. The interalveolar space > Margo interulvn darts j Lh that 
pan of the areh in which alveoli are not present. Bcliind the last alveolus is the 
alveolar tuberosity, and medial to this is a groove for the palatine vein. In the 
middle line is the median palatine auturo (Sot ora palatini mediani). In the lino 
of the suture, a little behind the Central ificifigra, lh the foramen incismun, through 
which the palalu-labLal artery' pastes. On either aide, parallel with the alveolar 
part of the maxilla, Is the palatine groove (Sulcus pulatinua), which contains (he 
palatine vesscb and nerve- It is continuous at the anterior palatine foramen with 
the palatine canal r which is ti Coated between the maxilla anti thi- palatine bone. 
The palatine Assure is the narrow' interval along the lateral margin of the palatine 
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process of tbe premitdlia- St w elc«d in the fresh state by a prgratt of the cartilage 
of the septum nmn. Skittered along each side of the palate are several accessory 
foramina. The transverse palatine suturt [Sutura pslatifta transversal is about 
haJf an inch from the posterior border* The latter ts opposite to the fifth cheek 
tooth in the adult,. and 10 concave and free. 

The nuchal or occipital surface (Norma occipitalis) is formed by the occipital 
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boine It is trapezoidal in outline, wider below than above, cow*™ ddmo-Yentrally. 
convex tmnsvE-tsely. It is Repainted from tbe dorsal surface by the nuchal crest 
Below the crest are two roufth areas for tbe attachment of the eomplexus muscles. 
A little lower « a central eminence, the external occipital protuberance, on which 
the lupnuentum nucha is attached. At the lowest part centrally is the foramen 
ma ^aom This is bounded Laterally by the occipital condyle, Lateral to which is the 
param&slofd pioctSt 
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The apei of the skull iis formed by the bodio* of the premuills and mandible, 
CATtying tho incisor i«t*L 

TOE CRANIAL CAVITY 

Thii i cavity (Cavum cranii) inclais the brain, with It* membrane* and vessels, 
tt is relatively small and is ovoid in shape, 

The dorsal, well or roof (Calvaria) (Fig, 53) is formed by the FLEpnioccipitsI, 
interparietal, parietal, and frontal bones. In the middle line is the internal parietal 
□rest, which joins the ethmoidal crest in front, and furnishes attachment to the 
f*k cerebri. Posteriorly the crest, is continued by the sharp anterior margin of the 
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Internal occipital protuberance, which projects downward and forward into the 
cavity , and give* attachment to the tentorium cere belli by Its sharp lateral edges. 
Behind this the roof it grooved cent rally for the middle lobe or vermis of the cere¬ 
bellum. Transverse grooves pas* from the base of the protuberance to the tem¬ 
poral canals. The anterior part of the roof is hollowed by the frontal sinus. The 
occipital p&rt is very thick and strong. 

The lateral wall (Fig. M} is formed chiefly by the temporal and frontal bones 
and the orbital wing of the sphenoid. It is crossed obliquely by the pebroiaj crest, 
which concur? with the m^o of the parietal bone and the internal occipital pro¬ 
tuberance in dividing the cavity into cerebral and cerebellar compartments. Behind 
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the crest is & depression for the hemisphere of the cerebellum. Behind this are the 
internal acoustic meatus and the opening of the aqiiKchictus vestiboLi and aque- 
ductus cochle®. 

The roof and lateral walls ore marked by digital impressions and vascular 
grooves. 

The venial wail or floor (fSjLsiH cmnii interna) (Fig, 53) may be regarded as 
forming three Toss®, The anterior fossa (Focru cransi oralis) supports the frontal 
and olfactory parts of the cerebrum, It la fannied chiefly by the presphenoid, and 
lias at a higher level than the middle fossa. In front the fossa is divided medially 
by the ethmoidal crest, lateral to which are the deep ethmoidal fosss for the olfac¬ 
tory bulbs. The ethmoidal foramen perforates the cranial wall at the outer side of 
these fossa. Further hack tha central part of the surface is slightly elevated, and is 
flanked by shallow depressions which support the olfactory tracts. PcHteriorly 
is a bony whelf which covers the entrance to the optic tonaLe; the edge of this 
shelf and the posterior bordera of the orbital wingp of the sphenoid may be taken oa 
the line of demarcation between the anterior and middle fc**®. The middle fossa 
(Fossa cranii media) is the widest part of the cavity. It extends backward to the 
8phim<MJCcipqta[ and petrosal errata, thus corresponding to the pwtephenoid. In Its 
middle is the hypophyseal fossa in which the hypophysis cerebri lies. On either aide 
are two grooves: the medial one transmits the cavernous sinus and the ophthalmic, 
third, and sixth n&rvra to the foramen orbit-ale: the lateral one leads to the foramen 
rolundum, and lodges the minlkiy nerve. Lateral to the grooves is a depr^sion 
for the piriform lobe of the cerebrum The posterior fossa (Fan cranii posterior) 
conrsaponds to the basilar part of the occipital bone. It contains the medulla 
oblongata, pons, and cerebellum. In fmnt is a median depmmon (Fossa pontia) 
for the pons. The surface behind this (Fossa medullar obEong&tm) is concave trans¬ 
versely and slopes gently downward to the foramen magnum; it support* the 
medulla oblongata. On either side are the foramen, lateram and the hypoglossal 
foramen. 

The anterior or nasal wall (Fig. 33) is formed by the cribriform plate of the 
ethmoid, which separat™ the cranium from the nasal cavity. It m perforated by 
numerous foramina for the passage of the olfactory nerve-bundlra. 


THE NASAL CAVITY 

The nasal cavity (Cavum nasi) is a IbngUudiun.1 poa&age which extends through 
the upper part of the face. It b divided into right and left halves by a median 
septum nasi. The lateral walls axe formed by the maxilla, premmrilla, the per¬ 
pendicular part of the palatine, and the turbinate and ethmoid bones m part. This 
wall ts crossed obliquely by the lacrimal canal and groove for the naso-Lacrimal 
duct, and its posterior part is perforated by the sphenopalatine foramen. The 
dorsal wall or roof m formed by the frontal and nasal bones ? which form a median 
prominence at their junction. It is concave from side to side, and nearly straight 
longitudinally,, except in the posterior part, where it curves downward. The ven¬ 
tral wjU or floor is formed by the palatine processes of the premaxilbn and max- 
Like, and the horizontal porta of the palate bones. It la wider but considerably 
ahurter than the roof. It ts concave transversely, and nearly horizontal from 
before backward, except In the posterior third, where there is a slight declivity. 
The anterior part presents a median groove for Ihe cartilage of the septum, and a 
furrow for the vomero-nosal organ (of Jacobson) on either aide Posteriorly there 
w a median elevation, the nasal crest, to which the vomer ia attached. Lateral to 
the palatine process of the premaxiUa Is the palatine fissure. The septum nasi 
osseum ia formed by the perpendicular plate of the ethmoid behind and the vomer 
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below {Tig. 44), In the fresh state it is completed by the lartiUg* of the septuua 
nisi (Fig. 328). 
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The tujhinMe bones divide each half of the nasal cavity Into three meatus 
nasi- The dorsal meatus (Montua nam daedifi) Is a narrow pru^age the 

roof and the dorsal turbinate bone. It ends at the cribriform plate of the ethmoid 



Ffo. JTj—Pecll or Vmrao flmi! Limi Vmr, *rrn Sums Otemsb Cr. 

A\A. AalflWf uJ rnmp^rLnwr.L* irf TiiMjLji^ iiniti.; £1, ff*. Prwf-*J n*d lurtnn-*U part*gf f-rwUJ ins; 

C, ert*E i L, MflEuu Iwiiwt mnsMflwBii <A ms nil try mmm : 2. a UDfrHwfcxtsJ f*l; 4. EurfriuE* ptrt o£ TnaiEllsrj 
uh: 1. a 4. LiM ttpM ct«-k rmt«d by tJh± jUil-t boo#!; 7. uAcfiar huE ol Bhssilluy siirtu u «kkf sui^Mn-; 
a LtttffcHfbilli riWMTOir ft d J liamJ MH; ]4t, cOuTh J Q*-Hl*cnEnmJ dim; J 3, <l_ fcrf W 13, 

inr-d LLu t.h.m boas; LI, Jepgh^nasltarjr hwuv 


The middle meatus (Meatus nasi medium] is the sp^y between the two turbinate 
bones, fn its posterior part is the very narrow opening; into the maxillary sinus. 
The ventral meatus (Meatus nasi ventral is) is the ehanoet along the door which is 
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overhung by the ventral turbinate bone; It is much the largest Find is the direct 
path between the nostrils and posterior mares. 

The osseous nasal Aperture (Aperture msi 
ossea) ia bounded by the dabs! bones and the 
prnmarillit . 

The posterior extremity or funditB h separ¬ 
ated from the cranial cavity by the cribriform 
phte of the ethmoid, and is largely occupied by 
the lateral masses of that bone. 


THE PARANASAL SMUSES 


Connected directly or indirectly with the 
nasal cavity* of which they are diverticula, are 
four pairs of Air-sinuses (Sinus paranasdes), 
via.j maxillary, frontal, sphenopalatine, and 
ethmoidal. 

The maxillary sinus (Siniaa maxiliafis) is the 
l&rftftrt. tts lateral wall is formed by the maxill* 
the lacrimal, And the molar. It is bounded medi¬ 
ally by the maxilla, the ventral turbinate, and the 
lateral mass of the ethmoid bone. It extends 
backward to a iransveiae plane in front of the 
root of the supraorbital process, and its anterior 
limit is indicated approximately by a line drawn 
from the anterior end of the facial crest to the 
infraorbital foramen. Its dorsal boundary cor¬ 
responds to a lino drawn backward from the m- 
freorbital foramen parallel to the facial crest 
The ventrel wail or floor is formed by the alve¬ 
olar pari of the maxilla; it ia very irregular and 
is crossed by buoy plates running in various 
directions. The lost three cheek teeth project 
up into the entity to m extent which varies 
with age; they are covered by a thin plate of 
bone. The cavity ia divided into anterior and 
posterior parte by an oblique septum (Septum 
sinus maxillaris). The lateral margin of the sep¬ 
tum is commonly about two inches (ca, 5 cm.) 
from the anterior end of the facial crcat; from 
here it k directed inward, backward, and up¬ 
ward, The upper part of the septum (formed 
by the posterior end of the ventral turbinate 
bone) is very delicate and usually cribriform. 


Ttw Kntem sod ah»p* of the recline are very 
, * . vunable, It h often further f&man! —m same 
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1 he anterior compartment (often called the inferior maxillary sinus) is par¬ 
tially divided by the infraorbital canal into a lateral maxillary part and a medial 
smaller turbinate part. The latter communicates with the middle meatus by a very 
narrow slit situated at its highest part. The posterior compartment (often called 
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the superior mAJdU*ry rihus) is also erQt&ed by the infraorbital canal, over which h 
opfi^i freely into the sphenopalatine emus. It communicates damdly with the 
front ai sinus t Errough the large ova! fronto-mudlkiy opening, situated At the level 
of the osaeoua lacrimal canal and the corresponding part of the medial wall of the 
orhit; the orifice w commonly about one and a half to two inches (cjl 4 to 5 cm.) 
long and an inch or more (£ to 3 Cm.) wide, JubL in front of this, and covered by a 
thin plate, fa the darrtw na so-maxillary opening (Ostium marillare), by which 
the &nn£ open* into the posterior part of the middle meatus. 

Ttfr fer^olng itateiaeiita refer to the AFtiAflrfflfeDt in the &v«ag* adult njiLmal. In lb* 
the? cmvity {wiib tb* wwpiMm of iM lurbinat* ppn! U Lar^Jy ixcudpl fey the UerrioFins 
teeth In boreal five to sn ytwi of arc 1 he imuaEUry port of the nnui it Gitod up to * law degree 
by ihe «mbeddHl p&rta of Lbe t«li Am tl* teetli urc extruded to cosnpenoolo the wear, more 
wad txwto of the oirity b™mc* free, until in old ^ otly Lhr tbarl coota project up_ ia th* floor, 
ootctwI by m Loyer of bone. Other facia b this nmnoctiwa will bo Khmi In ih* dwcfipilpon of (1» 
teeth. In exeeptional cues the posterior part oE the ventral turhinaleissmaller than usual and 
luvn » entuaHrruhle inirrva], thmugEi whicrJi the tmutdlwy sinus oommunkales with tike nasal 
wirily, The frontcwiuudlbiy opening ii very v*xi»bl* in aue. 
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The frontal or frcmto-turbuuite rinu$. (Sinus frontal!*) consists of frontal and 
turbinate parts. The frontal part fa bounded chiefly by the two plates of the 
frontal bone, but its floor is formed m part by the lateral moss of the ethmoid. It 
extend* forward to a plane through the anterior margins of the orbits, backward Lo 
one through the temporal condyles, and outward into the root of the supraorbital 
process. It is separated from die sinus of the opposite ride by a complete septum 
(Septum si mi urn fronLsiium). It is partially subdivided by a number of bony 
platen The turb mate part is situated in the posterior part of the doiaal turbinate 
bona p roofed in by the nasal and lacrimal booea It extends forward to a transverse 
plane about half-way between the anterior margin of the orbit and the infraorbital 
Foramen, h ih in free commtmication behind with the frontal pan over the 
Lateral mass of the ethmoid. It is separated from the nasal cavity by the thin 
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turbinate plate, The fronts] and maxillary sinuses eonununiratc through the 
large opening described abo ve. 

The sphenopalatine sinus 1 Sinus sphenopatatlnus) consists of two parts which 
usually communicate under the lateral mass of the ethmoid. The sphenoidal 
fposterior) part is excavated in the body of the presphenoid. The palatine (ante- 
riof) part is between the two plates of the perpendicular part of the palatine hone, 
under the lateral mass of the ethmoid; it eommunicatcd freely with the maxillary 
sinus. The septum bet ween the right and left sinuses is not usually median in the 
sphenoidal part. In about one-third of the cases (according to Paulli]! the sphe¬ 
noidal and palatine porta are separated by a tranevetre septum, and the sphenoidal 
port then communicate* Only with the ventral ethmoidal meatuses. 

The tern ethmoidal sinus is often applied to the cavity of the largest ethnic- 
turbinate. It comnmmcatcs with the maxillary sinus through an opening in the 
lateral lamina. 


the Bones of the Thoracic limb 

The thoracic limb (Extremitas tboraealis) consists of four chief segments, via,, 
the shoulder girdle, the aim, the forearm, and the manua 

The shoulder girdle (Cinjnilum extrcmltatis thoracalis), when fully developed, 
canmt* of three bones—the scapula (or shoulder-blade], the coracoid, and the 
clavicle (or collar-bone), In the domesticated mammals only the scapula, a hip r 
flat bone, is well developed, and the e-mail coracoid element hag fused with it, while 
the clavicle is either absent or is a small rudiment embedded in the brachiocephalic 
cu* muscle. There is therefore no articulation of the shoulder with the axial 
skeleton. 


The ahnulHc-r girdle I* fully eloped in birds aad ihr Iqwrr m&ramalft (nvonotretiknte). In 
the higher■ maranuiLi is redueed to the ^rawid rawra of the Kapute, the develep- 

nwftt of tlve tU^kk u in oonForHiUy with the frincltoD of the limb. Thun in typical quidrup^k, 
■itch *4 thd hors- rind ox, in whbch the foroliiubs ak used only fw support aau l Jocu-rnutinii, Ihr 
p*v™ u absent. Other animate which use itwwe limba for gasping, hurtowuriE, nStcnhbjj, etc. 
man, ap™, ran**), have weli-ckn-rlnpcd clavicle* which eanojoct scapula with the itemum. 


The arm (Braehium) contains a single long bone, the humerus (or arm hone). 

In the forearm f Anlibnu-hium) are two bon^ the radius and ulna. These 
vuy in rdative sire and mobility. In the horse and os the two bones ore fused, 
and the distal part of the limb i a fixed in the position of pronaUon. The radius is 
placed in front and supports the weight. The ulna la well developed only in its 
proximal part, which forms a lever for the extensor muscles of the elbow. In the 
pig the ulna is the larger and longer of the two bones, but is closely attached to 
the back nf the radius. In the dog the ulna is also well developed and a small 
amount of movement is possible between the two bonea. 

The minus , 1 the homologuc of the hand in man, oomnatg of three subdivi¬ 
sions, vie., the carpus, metacarpus, and digit or digits. 

The carpus, popularly termed the u kme TT in animals, and homologous with 
the wrist of man, contains a group of short bones, the ofrsa carpi* These are typi- 


* It a unfortunate that ebrra u no popular tin rad for this part uf the- limb. The u™ Ji fors- 
Ftwl is HmctinkH applied to it, hut ihi* londa to confusion, ufo™ the word "tost 1 ' hnm Icinx b™ 
UiSd in n diHeren e i*nss. 

■The term ''tan*" m applied to tfib tr&au ii unfortunate, but the usa*e Is vary firmly 
utohliahed and then? w do other popular rauna. 
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cally eight in number end ere arranged in two transverse r o w u ft proximal or anti- 
brechial r and a diat j± 1 or metacarpal. The bonra of the proximal row, named from 
the radial to the ulnar aide (i. €. f from within outward), am the radial, intermediate, 
ufmifj and accessory carpel bones. The bones of the distal row am designated 
numerically, in the same direction, as first* second, third, and fourth carpal bonea. 


Hus nomenclature', introduced by Gcgpnbaur, rind now mod LarjeTy by Munpantiw uat- 
cittLUta, wttma derided!? preferable to Lht variety of terms borrowed FiOtp human aaabumy and 
bind on I he form of UK- ben** in m*o. The fn [lowing t*bb of synonyms in common ok is up¬ 
loaded for oomp^ripon. The Latin terms and sbbrevuted Botatkwui srs giviifi in parentisM. 
Hit neat**] carpal bon# (On carpi centrals) in omitted!, naev Et is noi n wpsrmto element in ibo 
udauds under oonstdorstfiH) here. 


Radius (Os urn radlale, Cr>. .Scaphoid 

Interiafcdinta (Os carpi in tern Ltd jura. Ct>... . Smftiluimr 

Uhuw (Op carpi aliwnv CdJ...... .fSindfora 

Arewnry (On carpi am»nriuiii r Cs>.. Pbaform, 

Firtt carpeJ EOa carpaJe ttriioucn, C!) . Traponum 

Second carpal (Oi carpale woununm, 02)-...Trapeiokl 

Third oupnl (On sarpnln tert ium, C3).... Qm magnum 

Fourth carpal (Os ourfia]* quartum, CHI..... . Uoriform 


The metacarpus contains typically five metacarpal bones (Ozm metacarpalis 
I-V) + one for each digit,' they are long bonea and are designated numerically from 
the radial to the ulnar side [i> from within outward). This arrangement occurs 
in the dog K although the first metacarpal m much smaller than the others, and the 
second and fifth are somewhat reduced. Further reduction has taken place in the 
other animals, resulting in the paiiisBodaetyl and artiodactyl forms. In the horse 
the hmt and fifth metacarpals are absent, the third h the large supporting meta¬ 
carpal bone and carries the single digit, while the second and fourth are much re¬ 
duced. In artiodactyb U- p., ok, sheep, pig) the third and fourth me the chief 
metacarpal* and carry the well developed digits, they are fused in the ox and sheep. 
The others are variously reduced or absent, as noted in the special descriptions to 
follow. 


Thu* frail ram.™ of the anraiors of the eaiitkg Ivatud* illustrate in a moot «mpktc man- 
iwr the reduction whkh Hm nccairH in thla respect. The earliert koowq aacCffteir of the bone, 
Eohlppuj of the Lo^cr Eocerif, had four well developed mi*tanaipfil bones, each of whieh carruJ 
a dipt; the first nwtaBaipel boktw small. IntrniwdiiiUs forms abow the gradqp.1 ewqJujUou of 
the ntv from thla nrimEtiv* AniraaL which was about the au# of tha dUBirflthl nt. There ii vwmn 
to hdfctg thro earlier forma bad Eve digit*. 

The digits i DigiLi mantis) Are homologous with the fingers of man, and are 
typically five in number. They are designated numerically from the redial to the 
ulnar side, in coTTSspondunco with the metacarpus. The full number is present 
in the dog. In the ox and pig the third and fourth are well developed and support 
the weight, while the second and fifth am reduced- The existing horse has a single 
digit, the third of bis pentadoctyl ancestors. The skeleton of each fully developed 
digit consists of three phalanges and certain sesamoid bones. The first phalanx 
(Phalanx primal articulates with the corresponding mutararpxl bone above and 
with the second phalanx i, Phalanx eecunda) below. The third phalanx [Phalanx 
tertia) is inclosed in the hoof or c!*W, and is modified to conform lo the latter, The 
sesamoid bones [Ossa seeamoidca) are developed along the course of tendons or in 
the joint capsules al points whom there h increased pressure. Two proximal 
Baaomoids i Ossa sesamoidea phalangin prim*) occu r at the flexor side of the mpta- 
earpo-phjLtanK^al joint and form a pulley for the flexor tendon. The distal sesa¬ 
moid (Do eessiooideum phitangfa terti®) is similarly placed between the deep 
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flexor tendon and the joint between the second and third phalanx; it is aWflt in 
the dog, which has a small sesamoid on the extensor mh uf the mi> tararpn-phalan- 
geal joint, and often at the proximal interphcdangpal joint also. 

Ntaro*rcnJ# «™ *n? ircmvlrd of the orriir™** vf HpWHUieruy (hyp*fd«iAltt) 

in thi- borw hi \d <»tbn-T aiUmals. In some pUea, on the Giber Sumd, the I wo ohiaf > limits are fused, 
&hd the endHWt riy*d*i?t> lacrrv) *pp»r? to tw LnUritod. 


THE SCAPULA 

The acapnia Lt a Hat boM which m situated on iha anterior part of the lateral 
wall of tbo thonui: iLh long axis extends obliquely from the fourth thoracic spine 
to the sternal end oi the first rib. It is curved slightly and stapes outward in 
adaptation to the form of the thoracic wall. It is triangular in outline, and baa 
two surface^ three borders, and three angles. 

The Lateral surf ace [Facies lateralis) is divided into two fossa? by the Spin* of 
the scapula [Spina .ncspulfl?), which extends from the vertebral border to the neck 
of the bone, where it subsides. The free edge of the spine is thick, rough, and in 
great part subcutaneous. A little above Its middle there is a variable prominence, 
the tuber spin®* to which the trapes i us muscle is attached. The supraspinous 
fossa (Fofiuu supruspinata) is situated in front of the spine, and the infraspinous 
foswi (Fossa infraspidata) behind it The former is much the smaller of the two; 
it is smooth and is occupied by the supraspinatus muscle. The infraspinous fossa 
lodges the infraspinatus muscle; it m wide and smooth in its upper part, narrower 
bdow r Where it ia marked by several rough lines for muscular attachment; near 
the neck is the nutrient foramen, and a little lower is a vascular groove. 

The costal surface (Facies coetalis) is hollowed in its length by the subscapular 
fossa iFossft subscnpularis); this occupies nearly the whole of the lower part of the 
surfacOp but is pointed above and separates two rough triangular area*, fades 
serrata, to which the &erratuB venlralis muscle is attached. In the lower thir d 
there is a vascular groove with several branches. 

The anterior border (Margo craniaik) is convex and rough above, concave and 
smooth below. 

The posterior border (Margo caudalis) is slightly concave. It is thick and 
rough in its upper third, thin in its middle, and thickens again below. 

The vertebral border (Margo vertebral®) carries the scapular cartilage (Gar- 
likgD scapula?). In the young subject this edge of the bone is thickj and is pitted 
by hn preafiions into which the cartilage fits. The cartilage is the unossified part 
of the fretal scapula. lbs lower edge fits the dcpresaLoius and elevations, of the bone. 
It thins out toward the free edge, which 3s convex and lies alongside of the vertebral 
ppLnies. In front it continues the line of the bone, but behind it forms a rounded 
projection. The lower part of the cartilage undergoes more or less ossification, so 
that the vertebral border of the bone in old subjects is thin, irregular, and porous. 

The anterior or cervical angle (Angulua ctmmlis) is at the junction of the 
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anterior ami vertebra) borders and lie* Opposite to the second thoracic Fpine. It hi 
relatively thin and is about ft right angle- 

The posterior or dorsal angle (Angultu caudalis) b thick and rough) it Is 
opposite to the vertebral end of the seventh rib P nod 
its position cftCL be determined readily in the living 


The glenoid or articular angle (Anguine glenoid- 
aJis) ia joined to the body of the bonu by the neck 
of the scapula (Collum scapitha). It ia enlarged, 
especially in the sagittal direction. It be&ra the 
glenoid cavity (CavitM glenoidalks) for articulation 
with the head of the humerus- The cavity is oval 
in outline, and its marigm in cut into in front by the 
glenoid notch (Incisors glenjoidnlts) r and. is rounded 
olf laterally r just above its postero-lateral part h ft 
tubercle to which a tendon oi the teres minor is at¬ 
tached The tuber ecapiiUe 1 is the large rough 
prominence in front, to which the tendon of origin 

1 Formerly tamed the bidpiUl tubettHity 
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of the. biceps brachii is attached; projecting from its medial side at he Email coracoid 
process (Processus corscatdeusb from which the comco-brachialis muscle arises. 

Development,—The acapnia hua four centers of ossification* vii., quo each for 
the body of the bone, the tuber scapula: and coracoid p^ceas, the anterior part of 
the glenoid cavity, and the tuber dpi rue, The tut ossifies after birth and fuses with 
the spine about the third year. The tuber acapuke and coracoid process fuse with 
the body of the borne about the end of the first year. 

In old subjects lb* imagy nolataiire diwppcurp at the middle part of I hr Inm that the 
burn? ruduoiOi hrtr of n thin layer of rampart subetADce. Considerable ^ISaUkm of the e*nila*H 
b uMual r tJw bonlm* brauene much rougher, the cnuaeular Lir.ru aft- tortra pronounced, and m. rarduV 
Ury cavity may appear in the nedt. Much vu»iu»n swnura in dimensions and aLop*. The aver¬ 
age ratio between the length *nd bf«*dt h ts«™Lar index} is about 1 : 0 . 5 , hut in many caste the 
base is relatively wfcdrf. The indfruriJkn on a nortioatal plane nrfea from fif) to TO decree. E 
crpilnnaLLy the evraraid process iwwb« a length nf an inch ur morr 2 ‘.7 so 3 cm. j. and the chief 
nutrient foramen may be on the posterior harder or ib the pubecapular Fossa. 


THE HUhTERUS 


The humerus is a long bone which extends from the shoulder above, where it 
articulates with the scapula* to the elbow below and behind* where it articulates 
with the radius and ulna. It m directed obliquely downward and backward, form- 
lug an angle of about 55 degrees with a horizontal plana. It consists of a abaft 
and two extremities. 

The shaft (Corpus humeri) is irregularly cylindrical and has a twisted appear- 
twice. It may be regarded ns hating four surfaces. The lateral surface (Facies 
lateralis) is smooth and la spirally curved, forming the muaculo-spinJ groove 
(Sulcus musculi bnwhtatia}* which contains the brachtalia muscle; the groove is 
continuous with the posterior surface above and winds around toward the front 
below. The medial surface {Facta medialis) is □yearly straight in its length* 
rounded from side to ride,. and blends with the anterior and posterior surfaces. 
Just above its middle is the teres tuberosity iTubcrositaa teres), to which the 
tendon of the latiasimua denri and teres major musclE^ b attached. The nutrient 
foramen is in the distal third of this gurfnee, The anterior surface facies cmni- 
alis) m triangular, wide and smooth above, narrow and roughened below. It is 
separated from the lateral surface by & distinct border, the crest of the humerus 
(Crista humeri}, which bears a-bovti its middle the deltoid tuberosity (Tuberradtaa 
deltoides). From, the latter a rough line curves upward and backward to the 
latem| Surface of the neck, and gives origin to the lateral bead of the triceps muscle. 
Below the tuberosity the border inclines forward* become lean salient* and ends at 
the ^oronoid fos^ The posterior surface (Fades caudal!*) la rounded from ride 
to ride and smooth. 

The proximal extremity (Ektremitae proxkaehs) conriste- of the bead, neck* 
two tubererities, and the mtertuberal groove. The head (Caput humeri) presents 
an almost circular convex Articular surface, which la about twice as extensive sj* the 
glenoid cavity pf the scapula, with which it articulate. Tn front of (he head h a 
frassa, in which am Fcv-'ral foramina. The neck (Collum humeri) 1* well defined 
bchinLl, but ib practically nbwnt elsewhere, 1 The lateral tuberosity (Tubaoritas 
lateralifl) is pinned antcm-laterally, and conrirt. 1 * of two parte : the anterior part 
Forms the lateral boundary uf the inimubcml of btdpiud groove and gives aitaoh- 
ment to the lateral branch of the mipraspinatua umsclc: the posterior part gives 
attachment to tha short insertion of the infraspinatus awhile ite outer surface is 
eosted with cartilage, over which the chief tendon of the? .name muscle pnwx to be 


1 This a Ihr amUed "nifgtaa] J*ck ,i (Collum rhmiqtieiiu). The r Wtomic 4 l n«fc ,a 
<Col]um anil^takiwii) n howewf, icdic-Ated by the *Mlow dtpr™wo whkh ia»rmtn tbr bead 
from the ttiherciiUwjft, mad pvt* attachment to the jqLnt eapaalc. 
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Sfiiwted into & triangular rough am below the anterior part. The medial tnber- 
o^ty tTubqjoedtaji medial is) is less salient, and consists of anterior and posterior 
parts; the anterior part forme the medial boundary of the inlortuljeml groove, 
and furnishes insertion to the medial branch of the supraspinatua above, and the 
posterior deep pectoral musdn below; the posterior part gives attachment to the 
suhwapularig muscle. The mtertnberal or bicipital groove CSulcus intertuberalis) 1 
is situated in front; it is bounded by the anterior parts of the tuberoadtieg, and is 
subdivided by an intermediate ridge. The groove is covered in tbs fresh state by 
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cartilage, and lodges the tendon of origin of the biceps brachii muscle. Just below 
tb* intermediate ridge is a small fossa in which several foramina open. 

The distal extremity bos an oblique surface lor articulation with the radius 
and ulna, which coGSbtc of two condyles of very unequal site, separated by a ridge. 
The medial condyle (Goftdylut medialis) is much the l^r. and is crowd by a 
sagittal groove, on the anterior part of which there is usually a synovia! fossa. Poe- 
terioriy the groove extends upward considerably shove the rest of the articular 
surf ace and reaches the olecranon fossa, and this port articulates with the semilunar 

* The dame ** Lalertutw^ml ,p Lv defiRnativc of the position of the cocro, while Use lam 
"LddpLtJiJ" hfti rricTeoce Co its oceupeLtios by llu Leodoa af the bmchii. The Icrm "iw k^it 
mtarlobef cnLiria ” u elec is comi[Una 
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notch of the ulna, The lateral condyle (Gondylus Lateralis) is much smaller and 
is placed somewhat lower and further back, giving the extremity ad oblique ap¬ 
pearance; it ia marked by a wide shallow groove. The coronoid fossa (Fossa coro- 
noddea) is situated in front, above the groove on the medial condyle? it furnishes 
origin to pari of the extensor caipij and lateral to it is a rough depression from 
which the common digital extensor arises. Behind and above the condyles are two 
thick ridges, the epicondylw- The medial cpieondyle (Epicondylus medtalia) 
is the more salient? it furnishes origin to flexor muscles of the carpus and digit, 
and bears a tubercle for the attachment of the medial ligament of the elbow joint. 
The lateral epicondyle (Epicondylus lateralis) beara laterally the condyloid crest 
[Crista condyloidea), which fonnH here the outer boundary of the museub-apira] 
groove, and gives origin to the extensor carpi radialia. Below this is a rough excava¬ 
tion in which the lateral ligament m attached. The distal border of the epi condyle 
gives attachment to the ulnaiis lateral is. Between the oplcondytas is the deep 
olecranon fossa (Fun ofecraui) ;l into which the processus anoonsus projects. 
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Development. The bumenis oRnifics from mx renters, via, t throe primary 
centers for the abaft and extremities, and three secondary miners for the lateral 
tuberosity, the deltoid tuberosity* and the medial epicondyle rrepectividy. The 
proximal end fuses with the shaft at about three and one-half years, the distal at 
about one and a half years of age. 


THE RADIUS 

The radius a much the larger of the two bo&ea of the forearm in the horse, 
It extends in a vertical direction from the elbow* where it articulates with the hum¬ 
erus, to the carpus. It is gently curved, the convexity being dorsal. It consists 
of a abaft and two extremities. 

The shift (Corpus radii) is curved in Its length, somewhat flattened from before 
backward, and widened At iLs ends. It presents for description twq surfaces and 
two borders. The dorsal surface (Facies dorsalis) is smooth, slightly convex in 
its length, and rounded from aide to side. The vohu surface {Facies volaris) 
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ih correspondingly concave m its length and w flattened in the transverse direction. 
At its proximal part there fc a smooth shallow groove, which concurs with the ulna 
in the formation of the interosseous space of the forearm (Spnciucn interosseuiD 
antibraohii); the nutrient foramen is in the lower part of this groove, Below this 
there is in the young subject a narrow, rough, triangular area to which the ulna is 
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attached by an interosseous Ligament; in the adult the two bones are fused here, 
A variable rough elevation distal to the middle and close to the medial border gives 
attachment to the radial check ligament. The medial border (Margo mcdialis) 
is slightly concave in its length and is largely subcutaneous; at its proximal 
there in a smooth area on which the tendon of insertion of the brachialis muscle lies, 
sad a amall rough area just below give* attachment to that musde and the long 
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medial ligament of the elbow-joint. The lateral border (MnrgO Eatemlifl) is more 
strongly curved, but presents no 0 pedal features. 

The proximal extremity or held (Extremity pKcrim&lis radii) is ttaitaned from 
before backward and wide tra&^veredy* It prtwenta the humeral articular surface 
(Fades articularis humpralt^) which corresponds to that of the distal end of the 
humerus; it ia cro^od by a sagittal ridge, which has a synovial fossa on its pos¬ 
terior part, and ends in front at a prominent lip, the coronoid process (Processus 
oofonoideus). Just below the posterior border, and separated by a depression, 
there are two concave facets 1 Fades articularia ulnaria) for articulation with the 
itlna, and between these and the mtcrof&cotiF apace is a quadrilateral rough area 
at which the two bones are united by an interosseous ligament, At the medial 
aide of the dorsal surface ia the radial tuberosity iTuberopitan radii), into which 
the bleeps tendon is iimerted- The medial tuberosity (Tuherooitae poximalis 
mectialis) is continuous with the preceding eminence, and gives attachment to the 
abort part of the medial ligament of the dhow-joint. The lateral tuberosity 
(Tuberositas proximal!* lateralis) is more salient; it gives attachment to tbe lateral 
ligament and to the common and lateral extensor muscles of the digit . 

The distal extremity is also com pressed from before backward. It presents 
the carpal articular surface ( Facies ariicularis carpea), which conabde of throe parts. 
The medial facet is the largest, Is quadrilateral, concavo-convex from before back¬ 
ward, and micul&tG» with the radial carpal bone; the intermediate one is some¬ 
what similar in form but smaller, and articulates with the intermediate carpal bone; 
the lateral facet is smaller, is convex and articulates below with the ulnar carpal 
and behind with the accessory carpal. The dorsal surface presents three grooves* 
Beparatod by ridges. Tbe middle one is vertical and gives passage to the tendon 
of the extensor carpi radialis; the lateral one is wmilar and contains the tendon of 
the common digital extensor; the medial enc is “.mail and oblique and lodges the 
tendon of the extensor carpi obliqmts. The volar aspect Is crossed by a rough 
ridge, below which are three depressions, On each side is a tuberosity (Tuber- 
culum ligameoti) to which the collateral ligament m attached; the lateral one is 
marked by a small vertical groove for the passage of the lateral extensor tendon, 

Development.—The radius ossifies from four center*, vis,, one each for the 
shaft, the two cartreinitk*, and the lateral part of the distal end; the last is morpho¬ 
logically the distal end of the ulna which has fused with the radius, and the line of 
fusion is often indicated by a distinct groove on the carpal articular surface. The 
proximal extremity unite* with the abaft at about one and a half years, the distal 
end at about three and a half years usually. 


THE ULNA 

The ulna of the horee is a Tedueed long bone situated behind the radius, with 
which it is partially fused in the adult. 

The shaft (Corpus ulme) is three-aided and taper* to a point distaUy, The 
dorsal surface (Facies dorsalis) is applied to the volar surface of the radius, and be¬ 
low the intercME&qus space the two bones are fused in the adult. The surface which 
enters into the formation of the space is smooth and usually presents a small nu¬ 
trient foramen, directed upward. Above the space it is rough and ia attached to 
the radius by an interosseous ligament which ia usually permanent. The medial 
surface (Fades medialis) ia smooth and slightly concave. The lateral surface 
(Facies lateralis) ia flattened. The medial and lateral border* (Margo medio!is, 
lateralis) are thin and sharp, except at the interosseous space. The volar border 
(Margo volam) is slightly concave in its length and is rounded. The diet*! end ia 
pointed and ia usually a little below the middle of the radius. It is commonly 


THE CAftPAL BONES 


91 




continued by a fibrous cord to the distal tuberosity of the radius, but this band may 
be rvplacsl in part or entirely by bone. 

The proximal extremity (Extremitaa proximalis) 10 the major part of the bone. 
It projects upward and somewhat backward behind the distal end of the hump™, 
and forms a lever arm for the extensor muscles of the elbow. The medial surface 
U concave and smooth. The Lateral surface is convex and is roughened above. 
The dorsal border bears on Its middle a pointed projection, the processus anconsus 
or iJ beak," which overhangs the seimicinai notch 
(Inc-lsura semilunaris). The Latter is triangular 
in outline, concave from above downward, convex; 
transversely, and articulates with the humerus; in 
Its loaner part there is an extensive synovial fossa. 

Just below the notch are two convex facets which 
articulate with those on the volar aspect of the 
proximal end of the radius. The volar holder is 
nearly straight, and is thick and rounded. The 
free end or summit is a rough tubenwky, the ole¬ 
cranon, which gives attachment to the tricepe 
brachii and other muscles. 

The primitive distal extremity has, as pre¬ 
viously stated, fused with the radius. 

Development.—The ulna unifies from three 
centers, of which one is for the main part of the 
bone, one for the olecranon, and one for the distal 
end. The cartUaginn-iis embryonic ulna extends 
thE entire length of the forearm. The distal part 
of the shaft is usually reduced to a smell fibrous 
band or may disappear entirely; in some cases a 
variable remnant of it oisaifiett. The distal ex- 
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tremity fuses before birth with the radius. The olecranon unites with the rest 
of the bone at about three and a half years, A medullary cavity appears lo occur 
constantly in the adult—contrary to the statements oT some authors. 

THE CARPAL BONES 

The carps] skeleton consists of seven or eight carpal bones (Ossa carpi} 
arranged in two rows, proximal or antihrachkl and dktal or metacarpal The 
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(abbreviated) names and relative pomtiona of the bones of the left carpus are in¬ 
dicated belong 

Proximal Row: 

Radial Intermediate Ulnar Accessory JT 

Ditfal Row; ^ 

First Second Third Fourth 

The Raimal Cav pal Bghh 

"Hie radial carpal bone (Os carpi radiate) h the Largest boon of the proximal 
row; it is somewhat oomprawd transversely, and is clearly six-sided- The prox¬ 
imal surface it convex in front, concave behind, and articulates with the medial 
facet on the dktal end of the radium The distal surface is also convex in front and 
wncave behind; it articulates with the second and third carpal bones. The lateral 
surface bears upper and lower facets on rte anterior part for articulation with the 
intermediate; between and behind thine it te excavated and rough, The dorsal 
surface je rough and slightly convex. The medial surface and the volar surface 
are rough and tubereulatc. 


The Lvtejmethate Cajlfjj: Bore 

The intermediate carpai bone (Os carpi intermedium) is somewhat wedgn- 
shaped, wider in front than behind. The proximal surface is snddle^hapHh and 
articulates with the middle facet on the distal end of the radius. The distal sur¬ 
face is ttuDtsr, convex in front concave behind, and articulatee with the third and 
fourth carpal bones,. The medial surface hae upper and lower facets for articular 
tbn with the radial carpal, and between thrsw it is excavated ftn d rough. The 
lateral surface b similar to the preceding and articulates with the ulnar carped, 
The dorsal surface te rough and rfightly convex. The volar surface beam a 
tubemfdty on its lower part. 



The Uuui Guepai Sore 

Thf ulnar carpal bone [Os carpi ulnare) Ls the smallest and most irregular 
bone of the proximal raw, T he proximal surface is concave end (its the lower part 
af the lateral facet on the distal end of the radius. The distal surface is oblique 
and undulating for articulation with the fourth carpal bone. The medial surface 
has upper and lower facets for articulation with the intermediate. The dorsal and 
lateral surfaces are continuous, convex, and rough. The volar surface Li oblique, 
and bean a concave facet for articulation with the ncoefsory carpal bone- below 
this is a tubercle. 


Turn Anressotar Carpal Bora 

The accessory carpal bone (Oft carpi accc^orium) ia situated behind the ulnar 
carpal bone and the lateral part of the distal end of the radius, It L, discoid and 
present for description two surfaces and a circumference. The medial surface is 
concave and forms the Intend wall of the carpal groove. The lateral surface is 
convex and rough; a smooth (preove for a tendon cfokhch its anterior part obliquely 
downward and slightly forward The dorsal border hears two facets; the proximal 
one is concave and articulates with the back of the lateral facet on the distal end 
erf the radius; the distal one is convex and articulates with the ulnar carpal bone. 
The remainder of the circumference is rounded and rough. 




TTIK FIRST CARPAL & 0 *®—THE SECOND CJLELFAL BONfc 33 

The awowory doe* not dinwtly bear wdjdil. aiui may be regarded u a wmladd t»M 
int^Frawd io ihr «unae of the tasdona of the middle usd Intend firm™ of tbe corpus which it 
enable* (4 od ivi « ranrbariiraj jujjvefite^e. The pestefkur border fumiiha fittawfimriH to the 
truEfiVfif*e cnjpuil Ijpmjenl, which compktc* tk wp«] »nal for t hr. dnxor* of tix i±apl. 

T he Pttsr Cakfal Bore 

The first carpal bone (Os carpaJe primum) bt a small inconstant bone, com¬ 
monly about the siie and simp* of a pea, which is embedded in the distal part of 
the media] ligament of the carpLia, behind the second carpal bone. It appears to 
be absent on both m6m in about half of the cases j in & good many subjects it t« 
present on one side only. In sire it varies from a minute nodule to a discoid or 
cylindrical m&m 12 1 h mm. in length. In exceptional cases it articulates with 
bolh th& mood carpal and the second metacarpal bone h in other cases with the 
former only, but in the majority of specimens do articular facet is phMfflrt- 
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The Secqrd Carpal Bqwe 

The second carpal bone (Qs carpale secundum) is the smallest constant bone 
of the distal row, and is irregularly hemispherical in shape. The proximal surface 
is a convex facet, which is coutluued upon the volar surface and articulates with the 
radial carped. The lateral surface faces obliquely outward and forward, and bears 
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tfrrw facets for articulation with the third carpal bone. The dorsal and 
medial surfaces are continuums and bear a tuberosity to which the collateral liga¬ 
ment is attached. The distal surface is articular and consiata of a large flattened 
facet for the second or inner metacarpal boos, and a am alt one for the tbiid or lwg* 
metacarpaJ bone. So mo ^specimens have a win all facet on the lower part of the volar 
surface which articulates with the Jinrt carpal bona. 


The Tran Cabfal Bone 


The third carpal bane (On aupale tertian*) is much the largest bone of the 




uifttzu row, lOFTOjng more than 

Lwo-tbirds of the width of the 
latter. It is flattened from 
above downward, and k twice as 
wide in front ns behind. The 
proximal surface consists of two 
facets separated by an antero-poe- 
teriur ridge; the media] facet ia 
concave and articulates with the 
radial carpal; the lateral facet— 
for the intermediate carpal—is 
concave in front and convex be¬ 
hind, where it encroaches on the 
volar aurface. The distal surface 
is slightly undulating, and articu¬ 
lates almost entirely with the third 
or large metacarpal hone 3 but it 
usually beam a small oblique facet 
ai Its medial side for the second 
metacarpal, and there is common! v 
a nan-articular depression Jnter- 
ally. The medial surface faces 
backward and inward, and bears 
three facet* for articulation with 
the second carpal, between which 
it is excavated and tough. The 
lateral surface has three facets for 
articulation with the fourth car, 
pal, and is depressed and rough 
in ite middle. The dorsal sur¬ 
face is convex mid is crossed 
by a rough transverse ridge. Tbs 
volar surface is relatively small, 

is encroached upon by the proximal articular surface, be^whth itVraugh/^ 
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The FotrfcTK Cupal Bonm 


. fo l m ^ 1 “5^.^“ «rpale quartum) h MtamhtX wwfet^hamtL awl 

Mt ^ dto aBhad fam the «®nd by it, *n»ter ™ it, voiar &da. 
The pretunal surface articulates with the intermediate and ulnar* it is convex and 
^eso^ard bacJward^ari downward, enerwchingon the lateral and volar wr- 
laces. Tbe distal surface bean, two medial facto for the third or Imge metewpal 





THE FOUHTH CAHILL BONE 


and a lateral Due foe the Fourth or lateral metacarpal bone. The medial surface 
has three facets lor articulation with the third carpal h between which it in ex- 
cava ted and rough- The dorsal surface is convex and rough. The lateral eur- 
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face iii small, being encroached upon by the proximal articular surface. The volar 
surface bears a tubercle on its distal part. 1 


The Cahpos as a Whole 

The bones of the caTpU*, exclusive of the nccesaciry, form an irregular quadran¬ 
gular moss, the width of which is about twice the height or the dorso-voiur diameter. 
The dorsal surface is convex from side to aide, depressed along the line of junction 
of the two rows, and prominent below. The volar surface is in general slightly 
convex, but very irregular. It forma with the accessory 
carped the carpal groove (Sulcus carpi), which in the recent 
state is rendered smooth by the volar ligament; ii Ls con¬ 
verted into the carpal canal (Can&tis carpi) for the flexor 
tendon* by the transverse carpal ligament, which stretches 
across from the accessory bone to the medial side. The 
proximal surface is widest medially mid is elevated in front, 
concave behind; it is entirely articular and adapted to the 
carpal articular surface of the radius. The distal surface 
ia also articular and is irregularly faceted in adaptation to 
the surfaces of the metacarpal bones; each of the distal 
bones usually articulates with two metacarpal bones, but 
sometimes the third rests on the third metacarpal only. 
The medial and lateral surfaces are both irregular nod 
rough, the former being the wider. With the exception of 
the accessory, ulnar, and second, each bone articulates 
with two bones of tbs other row. 

Development.—Each ossifies from a single cent#?. 
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THE METACARPAL SOLVES 


Three metacarpal bones (Ossa metoeorpidia) ore 
present in the horse. Of these, only one, the third or 
large metacarpal bone, is fully developed and carries a 
digit; the other two, the second and fourth, ore much 
reduced, and jut commonly called the amall metacarpal or |K splint” bones. 


■ZMpfeJ bow* 


The Tm*i> ok Labux Metagahtal Boke 

Thb (Os metacarpale tedium) is a very st rong long bone, which is situated var- 
ticaily between the carpus and the first phalanx. It consists of a shaft and two ex¬ 
tremities. 

yrhii bene u pmhahJy equit-ilenl m tl» fourth *nd fififi ay-pals of farms in whidi five 
carpal dfcm-itilij b*v present us the dbial row. 
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The KfcLift (Corpus) in eeimcylin dried, and preBents two surfaces and two 
borders. The dorsal suffice in smooth, convex from cade to side, and nearly 
straight in its length- The volar surface is somewhat convex from Bide to side and, 
with the small bones, forms a wide groove which lodges the nufpenaory ligament, 
On either side of its proximal two-third* it is roughened for the attachment of the 
small metacarpal bones. The nutrient foramen occurs at the junction of the 
proximal and middle thirds. The distal part is wider and flattened. The bonfera* 
lateral and medial, are rounded. 

The proximal extremity (Extremitas prnxi mails) bears an undulating artic¬ 
ular surface adapted to the distal row of carpal bones. The greater part sup¬ 
port* the third carpal bone; the oblique lateral part, separated from the preceding 
by a ridge, articulates with the fourth, and a small facet for the second is usually 
found at the medie-voLar angle. On cither side is a notch Heparnting two small 
facets which articulate with the proximal ends of the small metacarpal bones. 
Toward the medial side of the dorsal surface is the metacarpal tuberosity, into 
which the extensor carpi redialis is inserted. The volar surface is roughened for 
the attachment of the suspensory li gam ent. 

The distal extremity (Extremitas distalis) presents an articular surface for 
the first phalanx and the proximal sesamoid bones, which is composed of two 
Condyles, separated by a sagittal ridge; the medial condyle is slightly the larger. 
On either side is a small fossa, surmounted by a tubercle, for the attachment of the 
collateral ligaments of the- fetlock joint. 

Tbs tiros metacarpal U one ol Ibm etamgsM boat* la t V akelptnes. The ouaapart EiibnUom 
la specially thick la Irani and medially. TV iroduMjuy rarity extends furthr toward tV cods 
.than Is joioffi of the long bona of the home and there la little spungy huWuuuw. 

The shah Met a cjji p al Bowes 

Three, numerically the second and fourth metacarpal bones (Qsss meUcarpaJm 
secundum et quartum), are situated on either side of the volar surface of the large 
meLscarpsl bone, and form the sides of the metacarpal groove. Each omudsts of a 
shaft and two extremities. 

The shaft [Corpus) is three-sided and lapem to the distal end. It is variably 
curved, convex toward the middle line of the limb. The attached surface is flat¬ 
tened and is rough, except in its lower part ; it is attached to the large metacarpal 
bone by an ioUniHOUl ligament, except near the distal end. The dorsal or ah- 
axial surface is smooth and rounded from aide to side above, grooved below. The 
volar or axial surface is smooth and concave from edge to <dge h except below, 
where it forms a rounded edge. 

The proximal extremity {EhtmnitM prtmmalis) is relatively large. In tho 
case of the medial bone It usually besre two facets above which support the sec¬ 
ond and third carpal bonce, while the lateral bone ho* here a single facet for articu¬ 
lation with the fourth carpal bone. Each has also two facets for articulation with 
the large metacarpal, and is elsewhere roughened for the attachment of ligaments 
and muscloa. The medial bone may present a small facet behind for the first carpal 
bone. 

The distal extremity (Extremit** distalie) h usually a small nodule, which 
projects to a variable extent in different subjects, and h= ftsaily felt in the living 
Brumal. It is situated two-thirds to three-fourLhB of the way down the region. 

The srr-nl I iucIawtpi i I brs™!* vwry piget m lcafth, thickncn, mu I eumittira. fb tV ma¬ 
jority of the media] bone ia the laager; in other subject* the liter*] one Li tV Infigtr or 
c. hurra la h« raat^ri4 ddIrrrn«L &abetiftifcfi the curvature & very prtQ«uus?d, en that the diatnl 
end auw i decided projection. TV distal «od ■ vr?y variable iq wxe and may be a niece point; 
ift other wwew, especially in bum drift hones, it may present a preUmgaEien which is rq^rd*j 
u the vestige of Lbs dliptnl ikekiotu 
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Development.—The metacarpal bone ossifies from tbc« centers. The 

proximal extremity mutes with the shaft before birth, the distal extremity toward 
the middle of the second year. The small metacarpal bones ossify from two cen¬ 
ters, one of which Ls for the proximal extremity. Their distal ends are canitajpuous 
at birth. Fusion of the middle part of the shaft with the large metacarpal bone 
is common. 


THE PHALANGES 
Tun PTrst Phalanx 

r Hif first phalanx (Phalanx prims) in a long bona, and in situated between the 
large metacarpal bone and the second phalanx. It is directed obliquely downward 
and forward, forming an angle of about 55 degrees with the horizontal plane in 
wdHomed limbo, It contorts cl a shaft and two extremities. 
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The shaft [Corpusl is wider and much thicker above than below, and present* 
two surfaces and two borders. The dorsal surface is convex from side to side and 
smooth. The volar surface is flattenedii and hoars a triangular rough area, bounded 
by ridges which begin at the proximal tuberosities and converge di^tsJly; this area 
furnishes attachment to the distal sesamoidean ligaments. The bard era, medial 
and 3flteral, are rounded and have a rough area or a tubercle on their middle parts. 

The pro ximal extremity (hxtremitas praxunalis) in relatively large. It 
bears an articular surface adapted to the distal end of the large metacarpal bone, 
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eonidHtiiig nf two glenoid cavities separated by a sagittal groove£ the media] cavity 
is a Little larger than the lateral one. Go each aide is a buttress-like tuberosity for 
ligamentous attachment. The dorsal surface has a alight elevation for the attach¬ 
ment of the extensor tendons. 

The distal extremity (Extremitas dSfftalis) U smaller, especially in its doreo 
volar diameter, It presents s trochlea for articulation with the second! phalanx, 
consisting of a shallow sagittal groove separating two condyles; the medial can- 
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dyle is a little the larger, and the two are separated posteriorly by a notch. On 
either sde, just above the margin of the articular surface, is a depression sur¬ 
mounted by a tubercle, to both of which the collateral ligament is attached. Be¬ 
hind the tubercle is a distinct mark to which the superficial flexor tendon u? 
attached. 

Development—’The first phalanx ratifies from three centers. The distal end 
unites with the shaft before birth, the proximal end at about one year of age. 

The &m phaJmtt wplpcna * null Medullary cavity brlow tb* mrddla of the shaft It 



LOO 


THE HKELETti* OP ?U£ HORSE 


day hm remarked that tb# bone k Lwkted nilglsiJy; wtan plwcrl v*U* vurfue dnwn oo tie tahtp F 
it touchtu- tk ktier hy cbm pofti* ofijy, the pnasmiJ tuwrosti™ and thi> ™Hi*l Gosdyl*. 


The Second Phalanx 





Tvbm*Hv 


The wood ph»|flnjc (Phalanx mond*) us jdiuated bet warn the first- and 
third phnUngiHS, it* direction corresponding %q that of the first phalanx. It ig 
flattened from before bcu:kwHLrd r and ita width id greater than its height. It may 
be described aa possessing four surfaces, 

The proximal tnrfmu presents two glenoid cavities separated by a low ridge, 

and articulates with the find phalanx. 
The middle of the dorsal border is ele¬ 
vated and roughened in front for the 
attachment of the common extensor 
tendon. The volar border is thick and 
overhanging; in the frEwh state Its mid¬ 
dle part is covered wilh cartilage, over 
which the deep flexor tendon pa^ca. 
On either side there U an eminence, to 
which the collateral ligament and the 
superficial flexor tendon are otlached- 
The distal surface is trochlear, 
and articulates with the third phalanx 
and distal sesamoid bone. It resem- 
blpg wmewhat the trochlea of the first 
phalanx, but is more extensive and en¬ 
croaches more on the dorsal and volar 
surfaces. 

The dorsal surface is convex from 
side to Hide and smooth in its middle; 
on each aide of its distal part is a rough 
depression, surmounLod by a tuber¬ 
osity, to both of which ligaments are 
attached. 

The volar surface is smooth and 
flattened. The borders which separate 
the doraal and volar surfaces are con- 
cave from above downward, rounded 
from before backward. 

DevelopmenL--'The second pha¬ 
lanx ossifies like the fipri ? hut the proxi¬ 
mal end unites with. the shaft two or 
three months earlier. 
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A *™ x The third phalanx (Phalanx «n 

.. , , . tia) » entirely inclosed hy the hoof, 

to Which It conforms in a general way. It presents for examination three eur- 
rsees, three borders, and two angles. 

The arttadar «rfh» (Facice artlcularis) laces upward and backward, and is 
chiefly Adapted to the distal surface of the second phalanx, but a narrow, flattened 
area alongt he volar border articulates with the di-roU sesamoid. The proximal or 
raranwy border beans a central eminence, the extensor process (Processus exten- 
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sonus) j to which the common extensor tendon is attached. On either aide is a de- 
prewicm for the attachment of the collateral ligament. 

The dorsal or waH surface iFactes dorsalis) si opes downward and forward. 
The angtu of inclination on the ground plane U about 45 to 50 ttegrees in front. 



triUiitrtui h$\im*-ni 


IFl*- Pi —Taira r^uuuTx dp EEoui; ij.yta.ii, Vriw. 
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Laterally the height diminishea, and the dope becomes steeper, especially on the 
medial side- From side to sack the curvature is almost semicircular, The surface 
is rough and porous somewhat resembling pumice stone. It is perforated by cu- 
meuws foramina of various eqzes, a series of larger ones (Foramina marginalia) 
bein^ on or near the distal border. On each side tbo dorsal groove {Sulcus dore&ik) 
t forward from the angle and ends 


at one of the larger foramina, in the 
fresh state this surface k covered by 
the qorium of the wall of Lhe hoof, 

The distal border is thin, sharp, and ir¬ 
regularly notched; there is commonly a 
wider notch in front. 

The volar surface r Facies vo Laris) 
is arched, and divided into two unequal 
parts by a curved rough lino, the semi¬ 
lunar crest (Crista semilunaris). The 
larger area in front of the crest is crc*- 
cant-shaped, concave, and compara¬ 
tively smooth; it corresponds to the 
sole of the hoof, and may be termed 
the sole surface. The part behind the 
crest is much smaller, and is semilunar* 
it is related to the deep flexor tendon, 
and is hence called the flexor surface 
(Fariee flexoria)^ It presents a cen¬ 
tral prominent rough area, on either 
aide of which is the volar foramen 
(Forumon volnrejj to which the volar groove (Sulcus volaris) conducts from the 
angle. The foramina lead into the semilunar canal (Canalis semilunaris) within the 
bone, from which mall canals lead to some of the foramina of the dorsal sur¬ 
face, The deep flexor tendon is inserted into the sen d lunar cml and the central 
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rough area behind it. The volar groove* amt foramina transmit the termhiatbfis 
of the digital arteries'. into the semilunar can&b where they meet and form a terminal 
arch, from which branches pasd through canals in the bone and emerge through the 
foramina on the dorsal surf are. 




The angles (Anguli) btei prismatic mussos which project backward on either 
aide; the medial one is usually the shorter. Each is divided into upper and lower 
parts by n notch, or is perforated by a. foramen or canal which leads to the dorsal 
groove. The proximal border carries the cartilage, 

The cartilages of the third phalanx (Cartilagines phalangU terti*) are rhom¬ 
boid curved plates which surmount the angles on either fide. They arc relatively 
large and extend above the margin of the hoof sufficiently to be palpable (Fig, 710), 
The ahaxinl surface is convex, the ual concave. The proximal border is sinumns 

and dun; the disiat is thinker and is in 
part attached to the angle. The ante¬ 
rior end & attached by ligament to the 
aide uf the second phalanx. The pos¬ 
terior end curves toward its fellow at 
the heel and is perforated by numerous 
foramina for the passage of veins. 

llhc aim And farm of Lbe vary 

much fa d|ff*rat ipfcdniecj, In the n«ni- 
bum fad. ihr- [nwer part of Iht migSr i■ * 
bA nil, pointed projertioB. L*t*r the pn^w 
of OMincallnn kB vaiJm the lower part of the 
earnkge n> a varying- extent. In nm 
the (renter part of the cAj-Llngr ia oieilifd—a 
Noaukia cocamacJy i^reiwd "Bdebone." In 
Ltus VL-un^ Htbjrct'che carUbgS iB hyalin?, 
hat la(rr it duugn to the fibruuft type, 

Development—The oedficaiion of 
the third phalanx is peculiar. While 
the proximal art icular part is prill car¬ 
tilaginous n perichondria! cap of bone 
is formed in relation to the hoof. Later 
the process extends into the upper 
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Structure.—The interior of this 
bone is channeled by numerous canals 
for vessels, most of which radiate from 
the svmLJunar canal to the durad pnr- 
face^ these are not canals for nutrient 
vraHoU of the bone, hut transmit arteries to tbecorhun of the hoof. Thick layers 
of compact substance are found at the articular and flexor surfaces and the extent 
mi process, i\ e., at the points of greatest pressure and traction. 


The SEsAMom Bores 

The tw-o proxinuil s*Eamoids «Va Kwmauteti phohingis prims} are situated 
behind the distal end of the large metacarpal bone, and am closely attached to t he 
fin-i phalanx by Ftnoug ligmnrnt*, Each has the form of a threaded pyramid. 
The articular atirfacc t Facies artictil™) conform* to the corresponding part of the 
dMal end of the t&rge metacarpal bone. The flexor surface (Facie* dexuria) « 
flattened and oblique- in the fn-h state it Ls covered by a layer of cartilage which 
Kim fills the interval between the oppieed borders of the two bones, and fornm a 
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smooth groove for the deep flexor temfcin, The abaxial surface IB concave, and 
Riven attachment to part of 1 1 hj suspensory ligament: it in separated! from the 
flexor surface by a rough everted border. The base i* distal, and furnishes attach¬ 
ment to the distal fleaamoidean ligaments The aper k proximal and is rounded. 

The distal sesamoid or navicular bone (Os sttsamoideum phalangis tertra) m 
and is situated behind the junction of the second and third phi- 
langgs. Its long axis is transverse, and it possesses two surfaces, two borders, and 
two extremities. The articular surface (Facies articularis) faces upward and 
forward i it consists of a central eminence, flanked by concave areas, and articulates 
with the distal end of the second phalanx. The flexor or tendon fiirfaeei (Facies 
flexoria) is directed downward and backward. It resembles the articular surface 
in form, but is more extensive and not so smooth. In the fresh state it is coated 
with carlitage and the deep flexor tendon plays over it. The proximal border 
(Margo proximalk) ia wide and grooved in its middle, narrower and rounded on 
either side. The distal border (Margo dislalkj boars in front, a narrow facet for 
articulation with the third phalanx. Behind thb is a groove, which contains a 
number of relatively large foramina, and is bounded behind by a prominent edge. 
The extremities are blunt-pointed. 

Development—Each ossifies from a single center. 


the Bones of the Pelvic Lime 

The pelvic limb (Extremitas polvtna), like the thoracic, consists of four seg¬ 
ments, vtjl, the pel vie girdle, thigh, leg, and the pcs; the East ia subdivided into 
tarsus, metatarsus, and digits. 

The pelvic girdle (Cingulum extremitatis pelvm®) consists of the os coxte (or 
hip bone) r which joins ita fellow of the opposite side vcntrally at the symphysis 
pelvis, and articulates vary firmly with the scarum dnrrally. The two coxal bones, 
together with the sacrum and the first three or more coccygeal vertebra, constitute 
the bony pelvis. The os eexe consists origin idly of three Elat bones, the ilium, 
ischium, and pubis, which meet at the acetabulum, a large cotyloid cavity with 
which the head of the femur articulates. These three parts sre fused before growth 
is complete, but are considered separately For convenience of description. The 
ilium (Os ilium) is situated in the lateral wall of the pelvis; the pubis (Os pubis) 
if; in the anterior part, and the ischium (Qa ketui) In the posterior part of the ven¬ 
tral wall. 

The thigh (Femur), [ike the nrm, contains a cringle kfflg hone, the femur (or 
thigh bone) (Os feinoriH), 1 This articulates with the acetabulum above and the 
tibia and patella below. 

The skeleton of the leg (Crus) comprises three hones (Ossa cruris) f vis., the 
tibia, fibula t and patella. The tibia is a large, prismatic long hone which supports 
the weight, and articulates dktally with the tibia! tarsal bone. The fibula is 
situated along the lateral bonier of the tibia, from which it k separated by the 
interosseous space of the leg. ft is much more slender t han the tibia and does not 
articulate with the femur. In the pig and dog it has a complete shaft and two 
extiemiticg, but in the home and ox it is much reduced and otherwise modified, 
The patella (or Jl kneecap' J ) k n short bom? which articulate? with Lhe trochlea of 
the distal end of the femur: it k to be regarded as a large sesamoid bone intercalated 
in the tendon of the quadriceps femoris muscle, 

1 Ths word femur d*a£rt*s itan thigh, but bos long hern spplksl to Che thigh boat. 
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The pes/ the heffiofo^ue of the foot of jnsn h consists of three subdivisions, 
vkp the tarniGk metataruuSp and digit or digits. 

The tarsus (or "hock") contain* a group of short born*, the ossa teni, num¬ 
bering five to seven in the different animals, The proximal or cmral row con¬ 
sists of two boDCdp the tibia! and hl.udar tarsate \ the former is situated at Ihe tibial 
(medial) side, and has & trochlea for articulation with the distal end of the tibia ; 
the ktter p situated at the fibular {Lateral) eide p has a process, the tuber calcis, 
which projects u pwurd and backward and constitutes a lever for the muscles which 
estend the hock joint. The distal or metatarsal row consists of four bones when 
seven taiaal elements art present, as in the pig and dog. They are beat designated 
numerically sa fim tarealp second tarsal* etc. The central tarsal m interposed 
between the rov». 


Tbn terras art u^Udani Nbtmmitknfl of th«w Introduced by Gcgmbwir into 

coraparmtivt anatomy. The Laitn qaiam and lyuouyia* irr (fom in Uir folfowing Sabk 1 

TlbW {Oa Uni tibtek, Tl) ,. . AfftragaLiu or Tilm 

libulrw (Of taral fibkiljur, Tf.l .rnJrjinr-mi nr Ok ratda 

Central (Qa tar* oeatruk, Ted.,.Scaphoid or S'avieular 

FirtC Tarml (Oki Ursale priraum Til Finrt or mtsmal cuneiform 

Sri-’^Tuid (Ob t&n&Je aeCTiqdijm, T2), .. S*ctinfJ or middl* cuneiform 
Third Tama] (Oh. tahalii tattum, T3) ... Third or oxtoraaS eturtifafin 

t mirth Tital (Ob Umk quirtum, T A) . Cuboid 


The metatarsal and digits t hones resemble in general those of the correspond! ng 
regions of the thoracic limb; the differential feature will be noted in the special 
ddBcriptiens- 


OS COI£ 

Tho os tax* or hip bone is the largest of the flat hones. It consults primarily 
of three parts, the ilium, ischium, and pubts, which meet to form the acetabulum, 
a large cotyloid cavity which articulates with the head of the femur These parts 
are fused at about one year of age* but it is convenient to describe them separately . 1 


Ttas Iltuw 


Tho ilium i Os ilii) ia the largest of the three ports. It is irregularly triaugU' 
lar and present two surfaces, three borders, and three angles. 

The wide part of the bone is the wing (Ala osais ilii). Its gluteal surface 
(Fames glul*a) faces dorao-laterally and backward. It is wide and concave in 
front, narrower and eon ve* behind. The wide part is eroded by the curved gluteal 
line : Linca giutseab which extends from the middle of the medial bunder toward 
the tuhar cot®. This surface gives attachment te the middle and deep gluteal 
rauHtaa. 

The pelvic surface ■ Fades pclvina) faces in the opposite direction; it is wmvai 
and (XffiMte of two distinct ports. The medial triangular part (Port articularis) 
is roughened for iLgnmentou* attachment, and bears irregular furet h the auricu¬ 
lar surface ( Fartes auricularU) r for articulation with the sacrum . The lateral quad- 
liiatera! part (Pars ilia** i is* in general, smooth. It is crossed by the ilio-pectineal 
dne (linen iIiopectinca,!, which begins below the auricular surface and is continued 
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on the ahull of the bone to jam the anterior border of the pubis. The line is inter¬ 
rupted by furrow for the iliaco-femoraS vessel and below these it bears the psoas 
tubercle (Tubesculum psoadieumh which gives attachment to the peaaa minor mus¬ 
cle- The iliacim muscJc is attached to the surface latcraE to the i Lm-pcrt i neal Eino. 

The anterior border or crest (CriMa Eliaca) is OOOCave, thick, and rough. 

The medial border (Margo mediaiU) is deeply concave. Its middle part forma 
the greater sciatic notch (Incisum isehiadica major) and it is continuous behind 
with the iscbiatfc spine. 

The lateral border (Margo lateralis) is concave and in great part rough. It* 
anterior part is crossed by grooves for the jjjo-fumbar veaaela, which are continued 
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on the ptlirie surface. The nutrient Foramen is usually situated on or near the 
posterior part of this border. 

The medial angle is termed the tuber sacrale; it curves upward and a little 
backward opposite to the firat sac ml spine, and forms here the highest point of the 
skeleton. It k somewhat thickened and rough. 

The lateral angle, tuber cora t forms the basis of the point of the h{p r It is a 
targe quadrangular mass, narrow in its middle, and enlarged at either end, where 
it bears a pajr of tuberosities. It i* roughened for muscular attachment. 

The acetabular angle (Angulue acetabutaiis) meets the other two bones at the 
acetabulum, of which it forms about two-fifths. Its prominent dorsal border forma 
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part of the kchlatic spine (Spina ischiadica), which k roughened laterally p smooth 
medially, Two depressions above and in front of the acetabulum give attachment 
to the tendons of origin of the rectus femark muscle, This angle is connected with 
the wing or wide part of the bone by a constricted part, termed the shaft (Corpus 
oasis ilium). The tatter k of three-saded, prismatic form. Its Litem! surface is 
convex and rough, and gives attachment to the deep ghitatt muade. Ita pelvic 
surface k smooth and is grooved for the obturator vessels and nerve. Its ventral 
surface is ermaed by vascular grooves, below which there is a rough area, which is 
bounded medially by the peons tubercle. 

THE ISCHTdll 

The ischium (Os kehiij forms the posterior part of the ventral wall or floor of 
the bo ay pelvis. It slopes a tittle downward and inward, but k practically hori¬ 
zontal in the longitudinal direction. The body or shaft of the ischium (Corpus 
ossifl isdiii) is irregularly quadrilateral, and may be described as having two sur- 
faces, four borders, and four angles. 

The pelvic surface ( Facie? pefvma) is smooth and slightly concave from aide 
to aide. 

The ventral surface (Facies ventralia) is nearly flat, and is in great part tough¬ 
ened for the attachment of the adductor miisclis of the thigh. 

The anterior border forms the posterior margin of the obturator foramen. 

The posterior border is thick and rough. It slopes medially and forward 
to meet the border of the other side, forming with it the ischial arch (Amts ischia- 
dicus). 

The medial border meets the opposite bone at the symphysis iachii. 

The lateral border k thick and rounded, but concave in its length. It forms 
the lesser sciatic notch (Indsura bchiadica minor), the lower boundary of the lesser 
sciatic foramen. 

The ante ro-me dial angle or symphysenl branch (Humus symphyseos) meets 
the puhifl, with which it forms the medial boundary of the obturator foramen. 

The anterolateral angle or acetabular branch (Ramus, aeetabulnris) loins the 
other two bones at the acetabulum, of which it forms more than half. DoresJly 
it bears pert of the ischiatic spine (Spina isrfii&dica), and medially it k grooved for 
the obturator vessels The term shaft is often applied to the constricted part of 
the acetabular branch. 

The poster o-medial angle joins its fellow at the symphysis. 

The postern- lateral angle k a thick, three-sided mass r the tuber ischii (Tuber 
isduadlcum); ita lower border is the ventral ischiatic spine, to which the biceps 
femorie and semitendinoeus muscles are attached. 


Ike Pubes 

The pubis (Ot puhis) k the smallest of the three parts of the os eoxie. It 
forms the anterior part of the pelvic floor, and may be described as having two 
surfaces, three borders, and three angles. 
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The pelvic surface i Facies pelvina) is convex in the young subject and the 
stallion, concave and smooth in the m n re and usuallyin the gddtog also. 1 

The ventral surface (FAfica ventmlis) is convex, and in great part rough for 
muscular attachment. Near the anterior border it is crossed by the pubic groove 
(Sulcus pubis), the medial part of which is occupied by a large vein, the lateral part 
by the fleresaopf ligament; the groove leads to the acetabular notch. 

The anterior border m thin in its medial part (except in the youn^ subject and 
the fitallion). forming the patten ossls pubis. Lateral Ey it bears the rough ilio- 
pectineal eminence (Eminent is iliopectinea), bey end which it is continuous witJ] 
the ifxHpwtine&J line. Near the symphysis is a variable prominence, the tuber- 
cutum publctmu 

The medial border joins the opposite bone at the symphysis pubia. 

The posterior border forms the anterior margin of the obturator foramen, and 
in marked laterally by the obturator groove. 

The medial angle meets ita fellow at the anterior cud of the symphysis. Thin 
part la very thick in the young subject and the stallion, hut in the mare, and usually 
in the gelding alw F it becomes thin with advancing ago. 

The acetabular angle joins the ilium and ischium at the acetabulum. 

The posterior angle joins the ischium, with which it forms the inner boundary 
of the obturator foramen. 

The pubis may conveniently be regarded aa consisting of a body {Corpus tresis 
pubis) and two branches; the latter are termed the acetabular branch (Ramus 
acetabularis) and the symphysaaJ branch (Ramus symphyjpme), 

The AcziJkBtrLtTM 

The acetabulum is a cotyloid cavity which lodges the head of the femur It 
faces ventro-lateraJly h and consists of an articular and a noii-articular part. The 
articular part (Facies lunata) is crescentic, and is cut into internally by a rough 
non-articukr depression, the acetabular fossa (Fofca acetabuli). The modi*] part 
of the rim is correspondingly cut into by the acetabular notch (Iociaura ncet&biili), 
which is converted into a foramen by the tranaverw ligament in the fresh state, 
find transmits the acesajacuy and round ligaments to the head of the femur. 

The Osruvjirov Foeake?; 

The Obturator foramen (Foramen obturatum) is situated between the pubk 
and ischium. It is oval in outline, the longer axis being directed forward &nd 
outward. I la margin is grooved antefo-lateraHy for the obturator nerve and vessels. 

Development—Each division of the m eoxte ossifies from one chief center. 
The center for the ilium first appears near the acetabulum, followed quickly by one 
for the ischium, and a little later by tha pubic center. Secondary centers appear 
for the crest and tuber coxk of the ilium, ihe tuber and posterior border of the 
ischium, and the acetabular part of the pubis. The symphyHeal branches of the 
pubis and ischium are usually united with each other before birth, but the three 

1 The pelvic curFoce of the pubn a quite variable, la the marc and in griding prhkta have 
b«n CMt ittW early t hu tpubic banes foraa a qwi trm! dcpnwwofi of variable depth and eurvaturr. 

dpprwKD l« hounded posteriorly by two oblique eonvengeEil lines or rid#a, la which the 
obturator mtemu* miurie u atUched. Not rarely small erokictartM mpy be present along the 
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t>one? art not fused until the second year. The epiphyseal parti fuse with the 
main r mm at four ami a half to five years of a^o. 

Thff *Mtabdsr pwt &r the E*iht# wwr 5 « Iren* * nrpiwaU: wniw. U » nun dbuturt b the 
^Isryo »t tfcjvr inonibig, an-1 l« nfcen railed tbr o* -ctbhuli. Martha myb thu Ll^jbuin hju a 
far thf^wt*i™lar part, one far the ikfl fcjv.1 and a third for lKa cr<*L He al*> 

“* ,abuiir ^ 3 **" Bcbi ^ 1 ' ■** ■■*-■ 


THE PELVIS 

The bony pelvis b compel I of the o*** eosarum, lb* saemm, and the fir* 
«x-c yff eal vertebra The dorsal wall or roof U formed by the samiris and 
final three coccygeal verk hm% and the venial wall or floor by the pubic ml I ischial 



bones. The lateral walls arc formed hy the ilia the ^tabular oar of ih* 

at 

^BMcnim dMMBy , thedio-pectiaMi 1 in«. lutertfly, am! tfcejJ^ pubia vtntoSlj 

downed Vnr£L' n ?* ?'T' * n " H * U ' Dti « l irt ZZ» cbl^Jh,- 

downward and forward. It h«a two principal diameter*. Of these the 
jugate or saeropuhie diameter (Conjugala anatomies) b measured fmm the aa^™! 
ptimtmtow to the anterior end of the symphy^ The truwine diameter 
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{Diameter trima versa) is meawiranl At the £Mt«Rt width, i\ e. F just above the m*a 
tuberdor 

Thn posterior aperture or outlet of the pelvia (Apertum pelvis caudalia) is 
mucli smaller and is vtuty ineoiupleu; in the skeleton. Jt is bounded dureallj- by the 


Fi^. hM.-- Filyu cr Sir* Lyon: Phin Vm 

f?. ChJ'wIi, UmsmwK of pdvLs uiWt,. 


Pivd k * or Uiui Fjwft Vir, 

C F CfHMWBhtr. & J.. Lracjvr rhirru w J ynlvju mkt 

third coccygeal vertebra and ventmlJy by the ischial arch; in the fresh ntste it is 
completed laterally by the aicr&^iiitic ligament and the seraimem bfimuawis muscle, 
thus iitdo^ng the perineum. 

The axis of the pel via is an imaginary line drawn through the i-enters of the 
inlet, cavity, and outlet. 

Sexual Differences.—Marked differencea exist in the aise and form of the pek 
vis in the two seres. The avenge conjugate diameter is about 9^ inches (ca. 23 to 
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24 cm,) in the mire, ?}■£ inches (a. 18,75 cm.) in the Htajhon, The trusrerfle 
dkmecer of the inlet b about the s&me aa the conjugate id the mare. but m About 
8 inches (hi. 2(1 cm,) in the HtaJlion. The obliquity of the inlet or mclimtian of the 
pelvis (IndiniUio pelvis) is greater in the female j the diffmnu is indicated by the 
faet that a vertical plane from the pecten cuts the fourth sacral segment in the fe¬ 
male, the second in the male. The outlet is also larger id the mare, the arch 

being about one-third wider than in the stallion. The cavity is much more roomy 
in the female^ the transverse diameter between the middles of the superior iscMatic 
spines is about 8 inches (3d cm.) in the mare, e inches (15 cm,) in the htaJlton The 
pubie part of tto:- floor in the female is concave and lies considerably low^r than the 
iMhlatic part, which ia wide and almost tat. In the slalliou the pubis in very thick 
medially, and this part of the floor in woves, while the ischial part is relatively nar¬ 
row, and is concave from side to fade. The obturator foramina are eum^ponttinglv 
larger in the female. The ilium us shorter* especially with reg&rrl to its shaft, and 
the greater otiatic notch is deeper and narrower in the mate. The pelvis of the jpld- 
ing. when castration has been performed early, resembles that of the mare; other¬ 
wise the male characters appear to be retained to a large degree. 


THE FEMUR 

The femur or thigh bone (Os femoraO if the largest and moat maswive of the 
lung bones. It extends obliquely downward and forward, articulating with the 
acetabulum above and the tibia and psteUa below. The inclination on tbe hori- 
sontal plane is about 70-80 degrees. It presents for eramination a shaft and two 
extremities, 

The shaft {Corpus femora) is, in genera], cylindrical, but flattened behind r and 
laipr above than below. The anterior, medial, and lateral surfaces are continuous 
and strongly convex from side to aide; there is often a Minimi vertical rough line 
cm the proximal part, hut otherwise these surfaces are smooth, Thev are covered 
by the quadriceps femora muscle. The posterior surface is wide, flat', and smooth 
in its proximal fourth. Distal to this part there ia a rough elevation ImemlJy for 
the attachment of the femoral tendon of the biceps femora, and a rough lino medi¬ 
ally to which the quadrat us femora is attached, The middle third is narrower 
and ». rough for the attachment of the Adductor muscle. Just distal to this area 
an obhque groove crosses the surface, indicating the position of the femoral vessels. 
TTfe medial border bears on its proximal part the trochanter miner, a thick rough 
iSo-pMM muscle is attached. From this a rough line mims 
up to iht front of the neck and indicate-. the posterior limit of the at < schment of 
the vasty* medtahe tn^clc, A namw rough area about the middle of the border 
givesi attachment to the pectinai* muscle, and the nutrient foramen \e unuaffv 
feund just m front of this mark The media! supracondyloid crest iCrirta mpri- 
wadyloidea medial ») is aluatcd below the groove for the femora! vessels, and JUs 
on^n to the medud head of the gastrocnemius. The lateral border is prominent 

w!anS^ r tJ^; a !’h bew a ‘ * e J unct j on of it£ P^sinuxl and middle thiitfei tbe 
trochaiyer tertros. this pro«» is curved forward, and has a thick «ige to which 

the tendon o f the supertkud gluteus muscle is attached. At the dwtaJrart is the 
K ? T "&"*****>. in Which the supernal digital 

S ££T ded h «^ l r h / “ tW **. ™sin, the lateral supra- 

^£*1^ ftrfn aupmcondyloidea lateralis), to which the lateral head ofthe 
gastrocnemius musde is attached. 

hea/^Lk * ^T* 7 ® rtren "£? pitwimaJis) is large and consists of the 

™ tna; “ r J h ? d {Caput femoral is plans! at the 

T [ ■ £?? ' T"*-' “ pwart1 ' ^niewhat forward. It is ap, 
proximatdy hemispherical and articulates with the acetabulum. It is cut into 
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laedially by st deep notch, the taro* capitis, in which the icMasory and round 
montH are attached. The articular surface is surrounded by a diirtinrt TTftr gin 
The nedr (Galium ferooris) ia most distinct in front and medially. The trochanter 
major Ls situated laterally; it present* three feature®- The anterior part or con¬ 
vexity is situated opposite to the head and rises little above the level of the latter; 
it pra attachment to the deep gluteus muscle, and m the fresh state ft® lateral 
KiTfftce is coated with cartilage over which a tendon of the middle gluteus pasees, 
to be inserted into the create which is placed below and behind the convexity. 
The posterior part or summit is separated from the anterior part by a notch; it ia 
situated behind the plane of the bead and rises to a much greater height. It 
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furnishes insertion to part of the middle gluteus muscle- Its posterior border is 
continued downward as the trochanteric ridge [Crista trochanteric*), which forma 
the lateral wuJJ of the trochanteric fossa (Fossa trachanteriea), A number of 
foramina are found in the concave area medial to the convexity. 

The distal extremity {Extrsmitas distalis) is large in both directions and com¬ 
prises the trochlea in front and two condyles behind. The trochlea consist® of two 
ridges separated by a groove, and forms an extensive surface (Facies patdlaris) for 
articulation with the patella. It is very uasymmetrieal; the medial ridge is much 
wider, motn prominent, and extend* up higher than the lateral one, and the two 
converge bdbw. The condyles, mtdmJ and lateral (CWylus medialis, lateralis], 
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ire separated by the deep mtercoiidyloid fossa {Fossa mkTconriyloidea), Mid 
articulate with the condyle* of the tibia and the of the stifle joint. A ridge 

oowil-cLs rach condyle with the lower part of the corresponding ridge of the trochlea. 
The Intewndykdd fossa lodges the spine of the tibia and the cruciate ligament* of 
the stifle joint, which are attached here. 

± The KjEL.Jy]m mre obliquely plaw.1 with thrir lore uw* dEn^taj downward, forward, mm3 
IdwhuI. Thu Artinilix ruifane *f ihr bound condyle b h*oni vUvwh' canvc* fmm sijdt? Eo sda 
Uwm that Cl the EDHliaJ otuf r asu] Ihr ndjffr whkh catnu^ui h with I ha trodilra b much MmmcT. 

The medial eptcondyle (Epicondylus mcdlaLis) is a munctaf prominence on 
the MdlaJ surface of the distal wtrtmky, to which the collateral Ligament and ttia 
adductor muscle are at Inched. The cnrregpondmg lateral rpicondyie (fclpicondylus 
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lateralis} is less distinct ; it presets a mark where the lateral Ligament is attached, 
below and behind which there is a depression (Fossa musculi poplitei) in which the 
porpliteus muscle arises, Between the lateral condyle and trochlea is die ertensor 
fossa (Fossa eitaewia), in which the common tendon of origin of the extensor 
digitalis longos and peroneint tertiua is attached. 

Development. The shaft and the distal end each oanly from one center, but 
the proximal end ha.* two centers, one of which is for the head and the other for the 
trochanter major. The edge of the trochanter tertius also ha> a separate center 
The proximal end fuses with the shaft at three to three and a half years, the distal 
at about three and a half years. 


the tibia 

Tin> tibia is a Ion# b via- which extends obliquely downward and backward 
from the attfle to (he hock. It articulates above with the femur, below with the 
tansuH, and laterally with the fibula. It possess* a shaft and two extmmitk* 

The abaft (Corpus UHL®), lar R e and threaded above, becomes anraller and 
flattened m the sagittal direction below, but widens at the distal end, It pnsenta 
fo motHg three nurfaees and three borders. The medial surface (Fade* medial!*) 
“ broad above, where it presents rough prominences for the attachment of the 
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medial ligament imd the sartorius and gracilis mudcEea; below thw it is narrower, 
eoavEt from to and rfubcn taaeoua The lateral surface (Facies lateralis) 

id smooth and somewhat Kjiimh It is wide and concave in its proximal fourth. 
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Iiclow which it Ikccomes namiwt-r and convex, and winda gradually to the front of 
the bcm 0 ‘ EiEjar the* distal end it widens a little,. become Eat, and faces forward. 
The posterior surface (Facies eaudnhs) b flattened, and id divided into two parte 
by the rough popliteal line (Linea pup U tea), which runs obliquely from the proxU 
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maJ part of the lateral bonier to the middle of the medial border. Tbe triangular 
ares shove the Hue ig occupied by the popliteus muscle, while the area below is 
tnaj-ked by rough tinea (LiuefB miiStiilaren) to which the deep flexor muscle of the 

digit is attached \ the lines fade out dLstally, 
where the surface a smooth and flat. The 
nutrient foramen in rituated on or near the 
popliteal liner The anterior border Es very 
4 prominent in its proximal third, forming the 
mA of the. tibia (Crista tfbfe}; diatelly It i* 
reduced to a rough line, which ends at a small 
elevation near the dedal end of the bone. The 
medial surface of the crest presents a rough 
prominence for the attachment of the ten¬ 
don of the semi teudmosus. The medial bord er 
(Margo medlaJifl) la rounded in its proximal 
half, to which the popliteus muscle is attached, 
and a tubercle is found on this part. The dis¬ 
tal part is a rough line on well-marked, bonra. 
The lateral border (Crists interwra] is eon- 
ita proximal part and concurs with the 
uuuia in the formation of the Interosseous space 
of the Leg (Spatlum intefc«seuic cruris}” a 
nmooth impression indicates the course of' the 
anterior libisl vessels tiuough the space to the 
front of the teg. About the middle- of the bene 
the border divide* and inc Loses a narrow trian¬ 
gular surface. 

The proximal extremity (Extremitaa prai- 
malis) is large and three-sided. It bears two 
articular eminences, the medial and Lateral coa- 
dytea (Condyltis medially lateralis).. Each pre¬ 
sents a somewhat saddlengfiiiped xurfacc lor ar- 
ticuLalien with the corresponding condyle of the 
femur and memarua. The spine or fnteixontJy- 
loid Eminence (Eminentia intercondyInidea) is 
the Central prominence, upon the sides of which 
the articular surfaces are continued; it consists 
of a high medial part and a lower lateral pa; t 
(Tuberculum iotereondyloideum mediale, lat¬ 
eral*). On, before, and behind the spine am 
the ffltercoodyloid fossa?, in which the anterior 
cruciate ligament and the menisci am attached 
The condyles are separated behind by the deep 
popliteal notch (Incisuxa poplitea), on the 
medial side of which there is a tubercle for 
the attachment of the posterior cruciate %a- 
uient. The lateral condyle has an overhang-- 
ing outer margin (Margo iMraglenoidaiig), be¬ 
low which there ia a facet (Facies articularis 
ntjulang) for articulation with the fibula. The 
■ /rp i u witerior eminence is the tuberosity of the 

JU til 11 *S“>‘ H * in <™*- by a groove 

the lower part of which gives attachment to the middle imtellur 
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patelEnr llgamenta. A semicircular smooth notch, the suIgub m uscukris h separate# 
the tube rosily from the lateral condyle, and gjvp n passage to the common tendon 
of origin of the extensor digitalin longue and the prunneun tertian. 

The distal extremity (Extremitae distalk) is much amaller than the proximal 
one- it is quadrangular in form and larger medially than laterally. It presente an 
articular surface (Cochlea tibkt), which ia adapted to the trochlea of the tibia] 
tarsal bone, and eonwista of two grooves separated by a ridge. The ridge and 
grooves are directed obliquely forward and laterally, and are bounded cm either 
Hide by the malleoli, to which the collateral ligament* of the hock joint are at¬ 
tached, A shallow synovia! foraa is usually present on the middle of the articular 
ridge The lateral groove k wider and ahallowcr than the medial one; it k fre¬ 
quently marked by a line or groove which indicates the former demarcation between 
the tibia and fibula. The medial malleolus (Malleolus medialfe) w the more prom¬ 
inent of the two* and forms the anterior boundary of a groove for the tendon of the 
flexor digitalis longue. The lateral malleolus (M&U$oltu lateralis^ is brooder and 
k marked by a vertical groove for the passage of the lateral extensor tendon. 

Development-—The tibia hoa the usual three chief center* of ckh ideation and 
supplementary ones for the tuberosity and the Latere! malleolus. The latter Is 
really the distal end of the fibula? it is a separate piece at birth, nm I the line of 
union is commonly quite evident in the adult in the articular groove. The prod- 
mol end unites wilh the shaft at about three and a hail yearn, and Lhe distal end at 
about two years of age. 
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THE FIBULA 

The fibula of the horec k a much reduced long bone, Atuated along the lateral 
bonier of the tibia. 

The shaft (Corpus fibulw) is a slender rod which forms the lateral boundary of 
the interosseous space of the leg ? it usually terminates below in a pointed end about 
one-halF to tw r o-lhirda of the way down the latere! border of the tibia. 

The proximal extremity or head (Clpituhtm fibula:) is relatively largi% and ia 
flattened transversely. Its medial surface presents a narrow ama fFacies articu- 
laris capitub) along the upper border for articulation with the lateral condyle of 
the libln. The lateral surface k rough and gives attachment to the lateral bg&mcnt 
of the stifle joint. It has rounded anterior and posterior borders, 
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The distal extremity b fused with the tibi& h constituting the Later*! malleolus. 

Development.—This m^mblra that of the ulna. The embryonic cartilaginous 
fibnU extends the entire length of the leg, but does not articulate with the femur. 
The distal pan of the shaft is usually reduced to a fibrous band. Three centers uf 
Ossification appear, one each for the .Hhaft and the extremities. The dktal end 
tidites early with the tibia,, forming the lateral malteohia. It Is mteresting to note 
that in some cases the entire shaft of the fibula develops, a reversion to the con¬ 
dition in the Miocene smeeftom of the horse, 


the patella 


The paielia ie a large sesamoid bone which articulate* with the trochlea of the 
femur. It present* for description two surfaces, tw r o borders, a base, and an apex. 

The anterior, free surface i, Facies tiberaj is quadrilateral, convex, and rough 
for muscular and ligamentous attachment. 

The articular surface (Facie* articularia) is shso quadrilateral, but much It** 
extensive. It presents a vertical rounded ridge h which corresponds lo the groove 
Aim 
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od the troehlra of the femur, and .separates two concave area!!. Of the latter, the 
medial one is much the larger, and is not very well adapted to the eorrcwpondiag 
ndge of the trochlea; in the frroh stale, however, it is completed and rendered more 
congruent by the curved accewwiy fibro-cartilnge. 


. . Iottanauml rtwading partita n a], a trmwraw uroa of the articular surface about one- 

hill loch wkIt ip cu oontJwK with the lemur. The arc* cm He pnielli m el<p« to tbe dud h- h i ,. r 
£ £ «■%■* Tffr l con "P°" dip * IMS an tie femur which is in inch or fcJbelL 


Hie harden, medial and lateral, converge to the ape* below, and raeh forms an 
angle at the W. The medial border it concave. The lateral border is rounded 
and Ha angle m lew. prominent. The medial angle and the adjacent part of the 
pootenor margin of the baee give attachment to the fibro-cartilage qf the patella 
(FihrwajiUagti patch*). K 

Ths base (Baidfi patella) lacs* upward and backward, and is convex trans¬ 
versely, concave firms before backward. 


T'hc apex (Apex patdl®) forms a blunt point directed dirt ally 
Development.—The patella develops as a eesammd bone from a and* renter 
m a cartilagmou* deposit in the tendon of the quadric*** femoris mtudT 


The TARSAL BOftES 

The tarsus or hock of the hone usually tranpriwa da abort bones 
hut exceptionally seven ore present. 


{Qim tarsi). 
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The Tram, Taesal Bohe 

The tlhUl Tarsal bone (Os land tibuiEej is the medial hope of the pro si ma1 row. 
It is extremely irrepk Id form, but may be Murdered as offering abt surfaces for 
defcnjiticin. 

The proximal and dorsal surfaces arc continuous, and form a trochlea (Troch¬ 
lea tali) for articulation with the distal end of the tibk. The trochlea consists 

of two oblique ridge* with a deep groove 
between them; these curve spirally for¬ 
ward downward, and outward, forming 
anaagbof 12 to 15 degrees with a sagittal 
plane. There eh usually a ihajknr synovial 
fgefia in the groove. The dktal surface is 
convex from before backward, and moat 
of it articulates with the central tarsal; 
laterally it has an oblique facet for the 
fourth tarsal., and a non-artbular groove 
enta into the surface to its middle. The 
plantar surface (Facies ptantam) is ob¬ 
lique and extremely irregular; it presents 
four facets for articulation with the fihukr 
taraal bene; the Facets are separated by 
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excavated areas, and the largest 
untJ b™ a™ ta ™rnu, fossa (SuUms tali) forms with a corres¬ 

pond ing tsne on th& fi bular tarsal a carit v 
termed the sinus tarsi. The medial surface bears on it* distal part a large tuber¬ 
osity and nn it* proximal part a small am for the attachment of the medial liga¬ 
ment of the hock joint. The lateral surface is smaller than the medial, and is 
marked by a wide rough fossa in which the lateral ligament is attached- 


THE FCBUMJt TaKsaL BOKe 

Th e flbu^ un«J to* (0* t** fibni^j is the iju** to* of the hoct It 
is elo^gatwl, flattened from side to mde, and forms a lever for the muscles which 
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extend the boclc jointr It consists of a body and a medial process, the sustentacu¬ 
lum tali. 




The body (Cbtpus) ie coIaikwI at its proximal end to form the tuber cokis or 
M point of the hoct M j the posterior part of this eminence gives attachment to the 
tendon of the gastrocnemius while in front and on each side it furnishes in^rtion 
to luiidons of the superficial digital flexor, biceps* and semitendinosus muscles. 
The distal extremity bears a concave faeel for articulation with the fourth, tarsal 
bone. The medial surface of the body ha a on its lower part a strong process, the 
sustentaculum tali p which projects inward. The process has a large, oval, slightly 
concave facet in front for articulation with the tibia! tamal, and sometimes a mill 
articnEar surface below for the central bone, Its plantar surface forms with tbs 
smooth medial surface of the body a groove for the deep flexor tendon (Sulcus tarsi). 
Its medial surface has a prominence on the distal pan for (he attachment of the 
medial ligament. The lateriJ surface of the body is flattened, exempt below, where 
there is a rough prominence for the attachment of the lateral 
ligament. The duraal border is concave in its length, smooth 
and rounded In its upper part, About its middle is a blunts 
pointed projection (Procerus cochlearis) which bears facets 
on ]l£ medial and lower surfaces for articulation with the 
tibia! tamal bone, and is roughened laterally for ligamen¬ 
tous attachment. Below this am two facets for the tibia! 
tarasi, and an extensive rough fosaa which concurs in 
the formation of the sinus tarsi. The plantar border us 
straight and broad, and widens a little at each end; it is 
rough, and gives attachment to the long plantar ligament. 
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TJffi Central TASS aL BOOT 

The central tamal bone (Du tarsi centrale) is irregularly quadrilateral, and is 
situated between the tibisl Ureal and the third toreal. It is flattened from above 
downward, and may be described as having two surfaces and four borders. The 
proximal surface is concave from before backward, and almost all of it articulatea 
with the tibial tarsal; a nun-articular depression cuts into its lateral part, and 
sometimes there is a facet for the fibular tarsal bone on the posterior angle. The 
distal surface is convex, and is crowd by a non-articular groove, which separates 
facets for articulation with the third and the first and second (fused) tarsal*. The 
doreal border and the media] border arc continuous, convex, and rough. The 
plantar border beare two prominences, separated by a notch. The lateral border 
is oblique, and beam anterior and posterior facets for articulation with the fourth 
tarsal, between which it is excavated and rough. 
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First ajtd Second Bones 

The first and second tarsal bones (Os tareaie primum ct Moundum] are usually 
fused in the horae^ forming a bone of T«y irregular shape, situated in the medio* 
plantar part of the dktal tow r below the central and behind the third lamai It is 
the smallest of the tarsal bones* and may be described as having four surfaces and 
two extremities. The medial surface facts backward and inward* and is convex. 
Its anterior part L* ridged* and give* attachment to Ihe medial ligament, and its 
posterior part bear* an imprint where the medial tendon of the tibialis anterior is 
inserted. The lateral surface in marked by a deep notch which indicates the divi- 
son between the first and eocond tarsal elements; it bears on its anterior part a 
facet for the third tarsal. The proximal surface is concave and has two facets for 
articulation with the central tarsal; it is separated from the medial surface by a 
prominent larder. The distal surface \s broad in front* whets it articulates with 
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the large and medial small metatarsal bones. The derail extremity bears a ridge 
or tubercle. The plxutnj extremity in a blunt point. 


the Jim and H«*ad wm* bom nmm rernmftmbfe mvhwmi to 

pc the early anfMtpfi of the horse. In jpeetmen* the Jbwf Uuaal u a diwoid 
™i f™™* above with the central below with the trranll roetat™! box, The Brand 
i™ kquadmpUr, WU valent to the iMek ftnttrk* part of thr htftw u described al«ve ? and 
overlapped la part by Ibe (LrH Lanud, 


The Thuld Trmt Botti 

The third tirail bona (Qs tamale ferti um) the centra!* but is smaller 

and triangular in outline. It is situated between the central above and the Large 
metatarsal bone below. It possesses two surfaces anti three bordenu 

The proximal surface is concave* and w crossed by a non-articulw depression 
which divides at into two unequal facets; it articulates with the central tarsal. 
The distil surface is slightly convex* and rests on the large metatarsal bone; it 
has an extenrive central rough excavation. The dorsal border is convex bears 
a rounded ridge on its medial part. The medial border la deeply notched and has 
a small facet for the second tarsal on its anterior part. The Lateral border m also 
divided by a notch into two porta* and bears two diagonally opposite facets for 


THE METATABSUS 
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articulation with the fourth t&nml Is some e&aes there m a facet for the media] 
amah metatarsal l>one. 

The FOUfiTH Tajj^al Bore, 

The fourth tosaJ bona (Oe tarsale quartum) k tin- lateral b&ne of the distal 
row, and Is equal in height to the centra] and third together. It id cuboid in shape 
anil presents Ale surfaces:. 

The proximal surface id convex from aide to Bide, and articulated chiefly 
with the fibuiar tarsal, but to a small extent with the tibia! tarsal also. 

The distal surface rests on the large and lateral 
email metatarsal bones. The medial surface hears 
four facets for articulation with the central and 
third tflml bonce. It is tressed from before back¬ 
ward by a smooth groove, which by apposition with 
the adjacent bones forma the canal of die tarsus (Can- 
fiik tarsi) for the pas&agu of the perforating tarsal 
vessels. The dorsal„ lateral, and plantar surfaces are 
continuous and rough. A tuberosity behind give? 
attachment to the plantar ligament, 

Development.—The fibuiar tarsal bone had two 
centers of psaiEeation r one for the main mass and the 
other for the tuber c olein; the latter funes with the rest 
of the bone at about three years of age- The ftret and 
second tarsais have separate centers, but fusion usu¬ 
ally occurs before birth. Each erf ths other bon m 
ossifies from ft single center. 


THE METATARSAL BONES 



The metatarsal bones (Ossa motatarsaliab three 
in number, have the same general arrangement as 
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the metacarpal bones, but pm^nt some important differences. Their direct ion m 
slightly oblique, downward, and a little forward. 

The third or luge metatarsal bone (Os metat&rsale tertium) is about ones 
histh longer than the corresponding metacarpal; in an animal of medium sire the 
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difference is about two inches. The shift is more cylindrical, and ia alffloel cir- 
cijlar on crosMjectioii, except in its dinted part. At the proximal part of its lateral 
surface then* is a prove, which ia directed obliquely downward and backward and 
w continued by tbe furrow formed by the apposition of the fourth or late™] meta¬ 
tarsal bone; it indicates tbe con we of the great metatawal artery. A shadow im- 
prcaaon in a similar place on the medial aide marks the puaition of'the comwponding 

vein. Tht nut rient foramen is m]fi- 
tively high it than cm the mfltaw- 
piJ bone. The proximal extremity 
is much wider from before back¬ 
ward than that of the inetji.cfljpai 
bone. Ita articular surface ia 
lightly concave, and ig marked 
by a iarKc cent ml nun^ftit icuJar do- 
jjressioin, continued outward by a 
doep notch. The greater part of 
the surface articulates with the 
third taimJ, but there Is a lateral 
facet /or the fourth, and usually a 
j n i r small fa^at pcatero-tnediaily for 

u>hT“"' 1 1 7^ T Pwloriorty ihere are two pairs of facets f or anioutados 
with ttesmiU metatMaal bones. Thu Iron- is no*d by a rough ridge for i^er- 
tion. which becomes larger and turns downward on the lateral side behind the 
m^ttpZw T ^' eltre ™ it? elowlj ’ "*“«« that of Llic corresponding 
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lita.'tonJr?Ln 1 T*™ 1 ^ <0rW mc ' t4fRraJii wounditni ft quart™) are a 
bWe longer than the corresponding metacarpal*, The lateral (fourth) metatarsal 

t JlSS£jSr^ ^dahy in its upper part. The proximal extremity Z 

“ d ***? 0C0 w two fMeto ■&•*■ for the fourth tareal, and 

SUSfcTi&lf" f thp !ar *= aitataiwl; elsewhere it » 

^3“* f M "f 1 ™,™’ Thl ?«“*> C«wiMi> metatarsal bone is much more 

faceU above anti b , "* P ^ mel P* rt Tetter bears two 

facets above for the Bret and second tnreak, and sometimes OM for the Mrd larM , 
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THE PHALANGES AND SESAMOID BONES 

The udi of the phalanges of the hind Umh forma with the ground plane an 
angle which is about five degrees greater than that of the fore limb, and the chief 
difffflffncpa in the form and rise of the bones are as follows: 

The first phalanx is a little shorter, wider above, and rutrrower below. 

Tlie second phalacte k narrower and slightly longer. 

The third phalanx is narrower, the angle of inclination of the, dorsal surface is a 
little (ca. 5 degrees) greater, the plantar surface is more concave and the angles 
are less prominent and closer together. The term plantar is to be substituted for 
volar in the designation of correspomling features. 

The proximal sesamoids are a little smalier, except in thicknoa. The 
sesamoid is narrower and shorter. 
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VERTEBRAL COLUMN 

The usual vertebral formula is CiTi*T^SfiCysnfl, 

The cervical v ertebr ee are much shorter than those of the home and are smaller 
in their other dimension*. The articular processes are smaller than in the hom% 
and a plate of bone connects each two of the same side. The transverse processes 
of the third, fourth, and fifsh are double; the upper part prejeeta backward, and 
is short and stout; the lower part is directed 
downward and forward, and is longer and 
mom plate-like. The lower part of the sixth 
transverse prueesi k a bugs, thick, quadri¬ 
lateral and almurt sagittal plate, directed 
ventrolly. The seventh transverse process ia 
single, short, and thick, and presents no fora¬ 
men tnuwversiariuHi; it is In series with the 
upper part of the preceding processes. The 
spinous processes are wdl developed, and in¬ 
crease in height from before backward. They 
art directed upward and forward, with the ex¬ 
cept ion of the last, which is nearly Vertical 
and is about four or five inches {ca, 10 to 12 
eiu.) in height The summit of that of the 
third vertebra is usually bifid, The ventral 
spines are prominent and thick in their pos¬ 
terior part: they are absent on the last two. 

The atlas has a large rough tuberosity 
on its dorsal arch. The ventral aiuh is very 
thick. The wings are less curved than in the 

horse, and the foramen tjaiuvcemarium is absent. The anterior articular cavities for 
the occipital condyles are partially divided into dorsal and ventral porta by a non- 
articular area* and are separated by a narrow interval below. The posterior artic¬ 
ular surfaces are flattened behind and are continued into the vertebral canal, form¬ 
ing an extensive area for the dena of the oik. 

The Ud$ k short. The spine project* a little in front, and increases in height 
and thickness behind; its posterior border descends abruptly. The done u wide, 
and its dorsal surface is deeply concave from side to side. The intervertebral 
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forimm is circular and not so dose to the anterior border of the arch ew m 
iho home, The posterior notches pme not so deep, The transverse processes are 
stoLiter r but the foramen transversari um is small and sometime^ ah^at, 

The thoracic vertebra, thirteen in number, era larger than tiio&j of the horse. 
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The body Is longer and is distinctly constricted in the middle, It bears a thin- 
edged vrntraj emu,. The «jtb—in addition to the usual notches, which are 
shallow—is perforated in the posterior p&rt by a foramen. The transverse proe- 



F]r?. J 3-L - Fa mt Lcitla* VlHtlti La* Oil; E’ldtl.kfra V[M Ir . 




ess IS thick and strong, nod bears a rounded mammillary process (except- at the 
posterior end of the scrips); the last two, although prominent, do nut always articu- 
late with the riba. The epinoua process is long. The first h much higher thnn in 

the home, the next two arc usu¬ 
ally the most prominent, and be¬ 
hind this there is a very gradual 
diminution m height- The back¬ 
ward slope, slight at lint, in¬ 
creases to the tenths the East is 
vertical and lumbar in charac¬ 
ter. Tile summit is usually 
pointed on the lirwt, and the 
thickening on those further hack 
is teas than in the harm. The 
width iliminiFthf^ from the fifth 
to the eleventh usually. Both 
borders of the spines are in gen- 
eral thin and sharp, but the last 
three or four sometimes have 
thick posterior margins, 

The lumbar verteb rse r kEi in 
number, are much longer than in 
the home. The body is much 
constricted in the middle, ex¬ 
panded at cither end, and bears 
a rudimentary ventral crest. 
The fourth and fifth ore usually 
thejongest The intervertebral 
foramina are often double in 
the anterior part of the series 
and are very large further back. 
The articular processes are 
■s Large, and their facets are more 
strongly curved than In. the 
„ «. r horse. The transferee proc- 

***** aU 1 * 1J T v - W"™*- njt, - v «» s.-par«tH by roMdciwlJc interval, and form 
m arttcuJitioiM with each other w with the tunun. Their burdtrs sre thin and 
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imffutfij r and often bear projections of variable viz# and form. The first is the 
ishortcat and the length increases to the fifth, the last being considerably shorter. 
The spinous processes arc relatively low and wide, the test being the smallest: 
their summits am moderately thickened. 

The sacrum k longer than that of the tone. It eonnkte originally of five 
segment*, but fusion k more complete and involves the spinous processes, which 
“ ““*** ^ fo ™ a median sacral crest (Crista n&cralla media), with a convex 
thick and rough margin. A lateral sacral crest is formed by the fusion of the ar¬ 
ticular process**, The pelvic surf nee is concave in both directions^ and ia marked 
by a central groove (Sulcus vasculoses), which indicates the course of the middle 
sarnd artery. The ventral sacral foramina are large. The wings curve do wnward 
slid forward; they are quad¬ 
rangular, short, compressed 
from before backward, and 
high dorao-ventraliy. They 
have an extgmdvg anterior 
surface, which k concave 
from side to aide and non- 
aiticular. The posterior sur¬ 
face is rough, and at its lower 
part there is a triangular area 
for articulation with the 
ilium. The body of the first 
segment k very wide, and the 
entrance to the sacral canal 
correspondingly wide and 
low. The anterior articular 
processes are large and 
widely separated; they are 
concave and semicylindrical 
in curvature medially. The 
Lateral borders are thin, 
sharp, and irregular. The 
bone docs not become nar¬ 
rower posteriorly, so that the 
apex is usually a little wider 
than the part just behind the 
wings; the posterior end of 
the median crest forms a 
pointed projection over Lhe 
opening of the sacral canal. 

The coccygeal vertebra 
are lunger and better devel¬ 
oped tlian in the horse. The first five or rix have complete arches and spinous 
process^. The transverse processes are relatively large in the anterior part of 
the scries, in which then©- are ako anterior articular processes (which do not articu- 
lato), and a pair of ventral spint** which form a groove vSuleus vasculosus) for the 
middle coccygeal artery. 

Vertebral Curves.—The cervical curve is very alight and is concave dorsaJly. 
The thoracic and lumbar regions form a gentle curve, concave ventrally. The 
promontory is more pronounced than in the horse,, especially in subjects in which 
the sacrum is inclined upward behind. Another prominence occurs at the junction 
of the sac rum and first coccygeal vertcbi^. 

Length-—The following table gives the lengths (inclusive of the inter- 
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vertebral 6 bFO-c*rtiLnges) of the vertebral rejects of a shorthorn cow of medium 
sUe; 

C-rrv^nd..., r .. L». + f+ .pi* i + t+ i, . + * t i + , . , 50 cm. 


T homUt ... . .... 

Lumbar......43ecu 

fiwrel . . . ... . . . . . M fiffl. 

CmyRfit].. ... . .. . 75 dn- 


23 Q an. 

Vmiatiflfti.—SnnwtinwMi fpitri™ thoracic vmei™ amI fourteen pain of riba ■» prnr^t; 

mEtlrtacin to twelve with the rwmud 


A T «Jt Ti&trtl* 
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of lumbar vexttbrur La very rtre. Afeordin| to 
Fraock then are ft.imrUcnc 1 * seven t wpb w vrrtev 
wilh the normal comber in ijy thoracic 
TOqr. The cumber of epeeyinl rntriim duj 
vary from riitsen to 


THE RIBS 

Thirteen pairs of riba are present 
normally, of wiucb eight are sternal and 
five ftfitemaJ. They are in general longer, 
wider, Setter, less curved, and km regular 
in form than in the horse. The eighth, 
ninth, and tenth are the longest and 
widest. The width of most of the ribs 
increases considerably in the middle, *mj 
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the breadth of the intercostal spaeea is correspond [ugly diminished; this is not the 
case in the posterior part of the series* where the intercostal spaces'are very wide. 
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Th* neck is long, and forma (**upt in the pawnor part of the aeries) ft smaller 
angle with the shaft than in dim home, The articut&r surface of the tubercle is 
concave transversely, except on the last two or three, where the facet is Fin nil nod 
flat or absent. The ventral ends of the second to the tenth or eleventh inclusive 
form dianhrodiaJ joints with the costal cartilages. The first costal cartilages are 
very short; they articulate by their medial surfaces with the sternum, but not with 
each other. 


Tim pm^nermf ■ fourteenth Hh ii qui tm commen. Tt in imialty SoalLcm; n*4 mny wtt«poik1 
i£> in Kfcbtau*! tboncu: vrrtrhr* ox to thfl fim HaAll. Redurtioh nfijr tfairtMELth La a *^ 
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THE SIERHUM 

The sternum consktH of eeven stercchne, moat of which are developed from 
two lateral centers, It is wider, flatter, and relatively longer than in the home, 
and the ventral en^rt is absent. The manubrium is somewhat wedge-shaped and 
laterally comprcn^d, Its base forms a diarthrodial joint with the body of the bone, 
and its upper part has a large facet on each aide for articulation with the first 
CCwtaJ cartilage. The body widens from before backward, but behind the last 
pair of costal facets at becomes much narrower. The ventral surface la very 
prominent in its anterior part, slightly -concave further back. The lateral borders 
are notched for the parage of vemLa. The earmifonm cart dags is absent The 
xiphoid c&rtikgc is like that of the horse but is smaller. 


THE THORAX 


The kiny thorax is shorter than in the hone. The inlet k higher. The roof 
is short, and the floor is wider and relatively longer. The tmuverae diameter is 
wider in the posterior part.. The summits of the spinous procca»«i are almost in a 
straight line from the second thoracic vertebra to the middle of the lumbar region. 


In a sublet of nwdium sue thr hrfgfat of the tbmnr inlet is 9 10 inrhr# fa. 22-2$ m~\ 

^£$^^ 2 "™$***** a about 4 tafei* <«, 10 cm.}. Thm ii a pron^nc'd 'drop'' 
« offert of the Eoatmi the fir* inUrtttftpJ apw* on Mount of the n«rLy ujiripdit podtkta of 
tbu fi»t The *wond pair of costal c&njlws form the later*! part of Sr mist 

Ei3lM!!?“!KS artinilAtea with the cwpua BtwcJ. Th*. height oFthr wvity fra* 

e^bth iboraek vrrtcbrm to the law! rtenwbr* is about 21 isacha fea. £2 rio.l. The length of tbe 
floor id about the eauac tm %h* preceding. 


The Skuil 


bcse or the CfeAftnftc 

Ttr occipital bone forma the lower part only of the posterior surface of the 
nkul!, and us separated from the highest part (the frontal eminence) by the parietal 
and interparietal bona. The supraoeripita], interparietals, and parietals fuse 
belOTE birth or soon after, and the mass so formed is separated from the lateral 
F^ta of the occipital bone by a transverse suture in the skull of the calf, Above 
this sutun* is a central tuberosity, the external oeripital protuberance, to which 
the liguucntum nochs is attached, and the surface on either side is depressed and 
rough for touseular attachment, There is commonly a median occipital crest 
which extends ventrally from the protuberance. Below the suture the bone is 
much wider than that of the horse. The foramen magnum is wide, so that the 
condyles are further apart, except below. The p&ramaetoid processes are short and 
wide and are bent inward. Usually at least two foramina are found in the condy¬ 
loid fossa; the ventral one is the hypoglossal, the other (often double) conducts a 
vein from the eondyloid canal. 1 The latter passes upward from a foramen on the 
medial side of the condyle and opens into the temporal canal. The mastoid for- 
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amen is miuat^d on each side, at the junction of the occipital and temporal bones; 
it conuminkateq with the temporal and condyloid canals at their junction, Th* 
cerebral surface? of the aupreoceipitai present* a central depression, and above this 
» a variable hut never very pronounced eminence, the internal occipital pnotuber* 
ance. A groove on either arid* lead* tq the temporal canal. The basilar part in nhort 
And wide; its cerebral surface ia deeply concave., and theinterim! spbenu-Dccipitaif crarft 
is prominent. Two large tubercles veotraJJy mark the junction with the sphenoid. 
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The foramen Iscerum is short and very narrow. In the adult animal the bone is 
excavated to contain an air-cavity which is regarded a* a part of the frontal sinus. 
The sphenoid bone is short. The cerebral surface of the body present* a deep 
sella turcica, in front of which h rises abruptly. The high anterior psrt bear* a 
central ridge, the ethmoidal spine, which joins the ethmoidal crest. Two for¬ 
amina occur on either side. Of these, the large anterior one is equivalent to 
the foremen rotundum, orbital® r and trochJeare of the horee; it may be termed 
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the foramen oxbito-rotuiidiim- The posterior one is the foramen ovale, which 
irmnionita the mudibotir nerve- The orbital wing is thick and li overlapped by 
the frontal in mizh manner :lh to appear externally to divide into two branches; 
the anterior part join* the ethmoid at the sphcnopafatinE! foramen, jutiE contains a 
email ainiLH which communicates with an etluMosdwl meatus The temporal wing is 
email, but forms a prominent thick pterygoid crest. The pterygoid process is 
wide, and there is no alar canal. The sphenoidal sinus is absent in the calf and 
small in the adult; it eOmmumcaLt-ri b_v onu or two small openings with an ethmoidal 
meatus, and so with the nauml cavity. 
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The ethmoid bone has an extensive p'rpendicular plate.- The lateral m&na 
consists of five endoturbinstes and eighteen nctolnrbinates (Paulli). The largest 
ethmoturblnate is so extensive as to be termed a tMrd or middle turbinate bone; it 
projects forward between the domal and ventral turbinates. The lamina lateralis 
appears to a email extent externally in the pterygo-palatine fossa, forming part 
of the dorsal margin ol the sphenopalatine foramen. 

The interparietal* are primitively pained, but unite before birth P Ah already 
mentioned, fusion occurs before or shortly after birth with the parietal** and supra- 
occipital. The bone baa no intracranial projection. 

The parietal bones do not enter into tha formation of the roof of the cranium. 
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They constitute the upper part of the posterior wall, bend sharply forward along 
the lateral wall, and enter into the formation of the temporal fossa. The line of 
inflection m marked by the prominent parietal crest,, which is continuous with the 
temporal errst below and the frontal eitwt anuiriody. The parietal are excavated 
to form part of the frontal sinuses m the adult animal. 
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TIib naocfitkia in thr wud| subject ia as FoIIopb: The iwn pimrtalfl are uriil*l with each qihar 
and aim with tbo l-nu^pam tal and mprvtfdpibd. Th* ranking mn* u sumr-whm h.nrm*h*»* 
ahapc'd LI* oeopi lpJ part {FUnmn occipital®} forms rhe greater part of tV pottwior will of 
thf cranium and bc-ara about iu exciter the tubeo^ity far th* attachment oF the ligAnjentum 
hucIiSl from cither- dd* of this a hst* surra out win and dividoa the surface tcLo an upper 
■m™ itffc *nd a bwrr area which ii rough For niiiflCiiLir aLtJiebirumi. Tha upper border iolm 
w frontal bone and mascara in the Foimalfoa of the fraqtal munrnoc. The temporal tarta 
(iTuia teitiporaLiaj ore tnuch AJiudler and ara cooeave oUmt%; they join the rn-nLuJ obov* nod 
4he_ aqtLwmou* temporal bebw. A innhui occipital treat exteada veauraDy From the ■external 
ocnpsEftl protuberance-. 

The frontal bones are very ex lojih i ve, forming about cme-haif of the entire 
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length of the skull, wad all of the roof of the cranium. The posterior benders 
(arm With the parietal ft iBJgp Central frontal eminence (Torufl frontaLis), the 
highest point of the skull. At the junction of £t*c posterior and the lateral border 
ia the processus cornua or M hom cots/' for the support of the bom, Thaw proc- 



Ptak LU_—P«;vu. qr Qi r wmiiZitT Hutwi; Vrami V||w. 

1. MMAi I. wnplfei >4ud¥b i 3. fwirairind |hm; |. rd*i4 s l«4 fotmftim: fl, tvnmt* liMvta; 

4 Mw p»rt of wdiit&l boa*: t, 7*. bdu tvbirin; *, bull, ivbnt-cin,. ft™nrti cmV L«»r**W nmlar 
**—h 10, «■*« Mu-ufiii -u^Lpi II, [Tpsiibt ^ i^owrml bu.; L3. «**,: It 

flf T«1E««J 14. 1 I'MI III 14, WdupIH rf Lrtn m l■(«,-; », J 7 . 

j -P—1". rk*f* « F-^T wm; IB, b^vl^. *f ptajpW bon f; SB, f*™i S* 

Mj ^ i ” ®■ *-*«*»* p*rt rfpibunr «.^ foiwint 

». ktiW buDiiSL n-alW «- pikiii* ^ rf ouuU.. a, mmue i™. rf »!„ 1 ™. u. 

hati OibMIy; n, h*ty 4 w-muilta. », p*btbk. at mm*-, 30. r*l* C m* Ihi; 31, in^miww Vmmtti ja. 


m qf ^longnted c-unical form, and vary greatly in site, length, curvature, 
and direction. The external surface is rough and porous, marked by numeral* 
grooves and foramina; in the fresh state it is Covered by the curium of the horn. 
The base has a const notion, the neck. The interior is excavated to form a number 
of insular spww, partially divided by bony sepra, and communicating with the 
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frontal sinus. In the polled breeds these processes are &L*cnt r the skull is narrower 
here, and the frontal eminence more pronounced {Fig, I3&). The eupmurbital proc¬ 
ess k situated about half-way between the anterior and posterior ma^na; it in 
short uml joins. the frontal process of the malar bone. The Supraorbital foramen 
(often double) Ls situated about an inch medially from the root of the process; it 
m the external orifice of the supraorbital canal (Canal is supraorbital is), which parses 
downward and forward to the orbit. The foramen k in the course of the supra¬ 
orbital groove (Sulcus Euprnorbltalis), which marks the course of the frontal vein. 
The anterior ends of the na^O-frontal parts form a notch which receive* the nasal 
bonw, and sutural (or Wormian) bones are often found at this junction (naeo- 
frontal suture). The orbital part is extensive; it is perforated behind by the or* 
bitaJ opening of the supraorbital canal j and below by the ethmoidal foramen. It 
does not articulate with the palatine bene-, from which it is separated by the or* 
bital wing of the sphenoid- The temporal part ia also more extensive than in the 
horse. The frontal sinus is very extensive, being continued into the parietal* and 
occipital, and the horn processes when present. 

The squamous and petrous parts of the tempo raj bone fuse early—In fact 
union k nearly complete at birth. The squamous part s relatively fcm»dl Its 
lateral surf are ia divided into two parte by the prominent temporal crest, which is 
continuous with the parietal crest above and turns forward below, ending at a 
tubercle above the external acoustic meatus. The part behind the crest faces 
backward, and h partly free, partly united with the occipital. Tb* area in front 
of the crest is concave and enters into the formation of the temporal foasa; it is 
perforated by foramina which communicate with tho temporal cansi. The zygo¬ 
matic process, ia much shorter and weaker than in the horse, and articulates with tho 
molar only. The condyle 5a convex in both direction*. The postglenoid process 
is less prominent, and behind it is the chief external opening of the temporal canal. 
The cerebral surface is almost completely overlapped by the parietal and sphenoid. 
The petrous port k small, but the tympanic part k ax tensive. The external 
acoustic meatus U smaller than ip the home and is directed laterally. From it a 
plate projects downward and helps to inclose the deep depression in which the hyoid 
process is placed. Behind this plate is the sty lo-maatoid foramen. The muscular 
process h targe and often bifid at ita free end. The bulla tympanica is large and 
Laterally compressed It is separated from the occipital bone by a narrow opening 
which is equivalent to part of the foramen tacenirn of the horee. The temporal 
canal is formed entirely in the temporal bone. The facial canal, on the other 
hand, k bounded partly by the occipital bone. 


Bores of the Face 

The maxiUm is shorter but broader and relatively higher than in the hone. 
Its lateral surface bears the rough facial tuberosity (Tuber facials), placed above the 
third and fourth check teeth; a rough line which extends backward from it to the 
Upper port of the molar bone may be regarded a a the facial crest. The infraorbital 
foramen—often double—Ls situated above the first cheek tooth. The tuber maxil- 
laro is small, laterally compreroed, and usually bears a Etna]] pointed process {Pro¬ 
cessus pterygoidcus), Ths zygomatic process k very small. The interalveolar 
border k Concave, and there k no alveolus fur a canine tooth. The palatine 
process is wider, but somewhat shorter than in the bow. It Incloses a large 
oir-spocCr which is continuous behind with a like cavity b the horizontal part of 
the palate bone, forming the palatine sinus (Sinus palatmue). This communi¬ 
cate** laterally (over tho mfroorhital canal) with the maxillary sinus; in the 
macerated skull it communicates with the nasal cavity by a large oval opening, 
which is closed by mucous membrane in the fresh state. A median rcptum aepa* 
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rites the two palatine ainu-os, The alveoli for the cheek teeth increase in mm 
from before backward. The mudllary sinus proper in small An it is undivided. 
The maxillary foramen Ls a narrow fissure,, deeply placed at the medial side of the 
lacrimal bulla. The maxilla takes no part in the formation oF the palatine canal, 
Sutural (or Wormian) honfa arc often present at its junction with the lacrimal and 
mal ar bones. 

The body of the prenmjriJla It thin and flattened., and has no alveoli, amos 
the canine and upper incisor teeth are absent. A deep notch takes the place of 
the foramen inrislvum. The na^al process is short, convex laterally, and does not 
reach to the nasal bone; the space between the two processes in greater than in the 
horse. The palatine process ia narrow and is grooved on lla nasal surface for the 
septal cartilage and the vomer. The palatine fwsure is very wide. 

The palatine bone is very extensive. The horizontal part forms one-fourth or 
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more of the bard palate. The anterior palatine foramen opens near the junction 
with the maxilla, about half an inch from the median palatine suture and crest. 
Aecraury palatine foramina (Foramina palatina accesaoria) are also present. The 
palatine groove is usually not very distinct. The palatine canal is formed entirely 
in this part, and there is no articulation with the vomer A rounded ridge occurs 
on the nasal side of the median suture. The interior ia hollow, forming part of the 
palatine sinus. The peipendicuUr part is an extensive, quadrilateral, thin plate, 
which forma the posterior part of the lateral wall of the nasal cavity and in put 
bounds the chaone urportorior nares. Its nasal surface is nearly flat, and is smooth 
and free, except behind, where it is overlapped by the pterygoid bone. The lateral 
surface is attached to a -small extent to the pterygoid process behind, and is free else¬ 
where- The sphenopalatine foramen is a long, elliptical opening. Formed by a deep 
notch in the upper edge of the palate bona and completed by the ethmoid and sphe- 
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mjid. The edge behind this foramen articulates with the orbits! wing of the sphe¬ 
noid, Hut the frontal, m in the honse. 

The pterygoid bone is wider then in the home, and fonM the grater part of the 
lateral boundary of the posterior n&rts. Its literal surface is almost entirely united, 
to the palatine bone and the pterygoid process but a small part b free in the pterygo- 
paiatine fossa. The hamulus is distinctly hook-like, thin, and sharp, 

The Tin Rut bone is little more than half the length of that of the hcree. It is 
straight in its Length, but strongly curved from side to side. It does pot fuse later- 
ally with the adjacent bonea, even in old ago- The posterior extremity ia pointed 
fluid fits into the notch between Lhe frontal bon pa. The anterior end is broader, 
and is divided into two parte by a deep notch. la old animals there is a small 
extension of the frontal sinus into this bone. 

The lacrimal bone is very large. The extensive facial partris concave in its 
length, and bears no lacrimal tubercle. The orbital margin Li marked by several 
notches. The orbital part bear? ventrally the remarkable lac rimal bulls; this in a 
large and very thin-walled protuberance, which bulges backward Into the lower 
part of the orbit, and contains an extension of the maxillary sinus. The fossa for 
the lacrimal sac is small, and is just behind the orbital margin. 

The malar bone is relatively long. The facial surface is extensive; it bears a 
curved crest (Crista facialis) just below the orbital margin which is continued on 
the maxilla, and below this it is concave doreo-ventraliy. The zygomatic process 
divides into two branches; of these, the frontal branch (Processus frontalis) turns 
upward and backward and joins the supraorbital process of the frontal bouej 
the temporal branch (Processus temporalis) continues backward, ft rid is over¬ 
lapped by the xygomatic process of the temporal Ik mi 1 , completing the lygomatic 
arch. 

The dorsal turbmate bone is lea* cribriform and fragile than in the horse, and 
h widest in ita middle, small at either end It is attached to the turbinate crest 
of the nasal bone, and curve* downward, outward, and then upward to be applied 
outwardly to the frontal and lacrimal bones. It thus Incloses a cavity which com¬ 
municates with the middle meatus nasi. (In the macerated skull it opens into the 
frontal ginus, but this communication is closed by mucous membrane in the fresh 
state-) 

The ventml turbinate heme is shorter but much broader than in the home. It 
is attached to the maxilla by a basal lamella about an inch (ca. 2 to 3 cm.) wide,, 
which slopes vtfltm-mediilly. At the inner edge of this it splits into two plates 
which are rolled in opposite diroettons, and inclose two separate cavities, sub¬ 
divided by several septa. The dorsal one opens into the middle meatus, the 
ventral one into the ventral meatus naaL 

The vomer forma a wider and deeper groove than in the home. Its anterior 
end rests in a groove formed by the ends of the palatine processes of the premaxilhe. 
The anterior third of ite thin ventral edge 6ts into the nasal crest of ttae maxilla; 
behind this it is free and Is separated by a considerable interval from ths nasal floor. 

The two halves of the mandible do not fuse completely even in advanced age, so 
that a symphysis mandlibuk* is present* The symphyses! surfaces are extremely 
rough and an* marked by reciprocal projections and c&vitiaL The body is shorter, 
wider, and flatter than m the horse, and has eight round and relatively shallow 
alveoli for the lower incisors. The interalveolar border is long, curved, thin, and 
sharp. There are no alveoli for the canine teeth, which are absent. The anterior 
part of the ramus is narrow. The mental foramen is further forward than in the 
horscj and is in the posterior end of a fossa. The rami diverge more, eo that the 
mandibular space is wider than in the home- They are also more strongly curved, 
and the angle is more pronounced. The molar part is not so high, especially in its 
anterior part. Ita ventral border is convex in its length. Its alveolar border bean 
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six alveoli lor the lower cheek teeth ; the Ant 5a quite small, and they Increase in 
site from before backward. The vertical part la much smaller than in the horse 
and ita posterior border ia relatively thin below, concave and wider above. The 
mandibular foremen ia about in the middle of Its medial surface, and a groove for 
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the lingual nerve curves downward and forward from it. The condyle projects 
medially further than in the horse, and ia concave from aide to side. The coronoid 
process is extensive and curves backward. 

Tbe hyoid bone has a short tuberous lingual process. The middle cornua 

are almost as largo as thcsmall cornua. 
The great cornua are narrow, except 
at the ends. The upper end divides 
into two branch™, which correspond 
to the two angles of that of the haree. 
The thyroid cornua do not fuse with 
the body except in old age. 


skull of the ox as a whole 
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The skull of the ox ia more dearfy 
pyramidal than that of the home, and 
ia shorter and relatively wider. The 
cranium ia quadrangular and larger 
externally than in the horse- its large 
sise is due mainly to the great extent 
of the frontal sinuses and dow not 
affect the cranial cavity* which is 
smaller than in the horse, 


***’ tfJ = * “H /■ ™t DOTH- f, The frontal surface (Fig, I33i ts 

formed by the frontak, nauh r and 
premaxilla;. The frontal part is 
quadrilateral and very extensive, the greatest width being at the orbits, li 
present* a central depression on its anterior part, and on either aide are the 
mpraefbatal grooves ami fomnun*. Behind is the median frontal eminence. 
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and at the lateral angles iha "bom cores" project in horned cattle. The 
nnaal part is very short. The gaseous nasal aperture is wide. The premfudlts 
do not bend downward zi* in the horac; they are relatively thin and weak, 
and are separated by an interval which h as a wide anterior part in place of 
the foramen indamnn. 

The lateral surface (Fig, 129) is more triangular than in the home. The temporal 
fossa is eu-filmt'd to this surface, 11 lb deep and narrow, and its boundaries are more 
complete. H u limited dunsally by a errat which extends from the postero-laienl 
angle of the frontal bone to the supraorbital process and is analogous to the pari¬ 
etal crest of the horse, h is bounded behind by the temporal crest. It is clearly 
marked off from the orbit by a rounded ridge and the pterygoid crest. The iyph 
matie nreh is short, weak, and flattened, and is formed by the temporal and malar 
only. Its condyle is convex and is wide from before backward. The glenoid cavity 
and poetglcttukJ process are -nmoll. The orbit is encroached upon below by the 
lacrimal bulia h and presents the orifice of the supraorbital canal behind. The or* 
bit&L margin is completed behind by the frontal process of the malar; its lower part 
is prominent and rough, not smooth and rounded as in the horse- The pterygo¬ 
palatine fossa is much larger, deeper, and more clearly defined. It has a long nar¬ 
row moss Iwtwecn the vertical plate of the palate bone medially and tho maxilla 
and lacrimal bulla Laterally; thus the sphenopalatine and maxillary foramina are 
deeply placed. The preorbital region is short but relatively high, A tuberosity 
and curved line correspond to the facial crest of the horse. The infraorbital fora¬ 
men m situated above the first check tooth and k often double, 

Thn basal surface (Fig, 132) is short and wide* especially in ita cranial part- The 
occipital condyles are limited in front by transverse ridges. The basilar tubercles at 
the junction of the necipit al and sphenoid are large. The eondy loid fossa? contain two 
foramina, the hypoglotual below and in front, and the condyloid above and behind; 
other inconstant ones occur. The paramaalgid processes are short and convergent. 
The foramen l ace rum is slit-like. The bulla tympanic* is a large, laterally com- 
preyed prominence. The muscular processes are usually long and narrow trian- 
golar plates, with one or two sharp points. The external acoustic procesa is directed 
almost straight out ward. A curved plate extends vent rally from it and joins the 
bulla osaca medially, completing tho deep cavity which receives the articular angle 
of ilie hyoid bone. The chief external opening of the temporal canal is in front of 
this plate, and an accessory one lies behind it. The infratemporal fossa k keu&JI, 
ilm> I presents ihe foramen ovale. The posterior nares an? very narrow, and the 
vomer does not reach to the level of their ventral margin. The hard palate is wide, 
and form* about threc-fifth-s of the entire length of the skull, A small central part 
only of its posterior border enters into the formation of the posterior nans; the 
lateral parts ore notched and just above them ore the posterior palatine foramina, 
The anterior palatine foramina are on inch or more from the posterior margin, 
and about the same distance apart. The palatine grooves are distinct for a short 
distance only. Just beyond tho cheek teeth the palate narrows and becomes con¬ 
cave; beyond this it widens and flattens, 

The nuchal surface is extensive and somewhat pentagonal in outline in the 
adult. About its center k the external occipital protuberance for the attachment 
of the Eigamcntum nuchse. From this a median occipital crest extends toward the 
foramen magnum, and laterally two Lines (Lines nucha- superiors) curve outward, 
marking the upper limit of the area which k roughened for muscular attachment. 
The surface above the lines k relatively smooth, and m covered only by the skin 
and the thin auricular muscles In the living animat. It is separated from the 
frontal surface by a thick border, winch forms centrally the frontal eminence, and 
bears at its extremities thr processus coraus—except in the polled breeds; midway 
between the frontal eminence and the proeesaus cornus is the nuchal eminence. 
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The condyle* are further apart, and the articular surfaces art? more clearly divided 
into upper and lower parts. than in the horse. The mmrtoid foramen w At the 
junction of the occipital and tcmporuJ bones?; it in frequently very atiudl. 
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The cranial cavity is shorter and its Jong axis is more oblique than in the hone, 
but it is relatively high and wide. The anterior f«aa lies at a much higher level 
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than the rest of the floor. The ethmoidal foes® are smsller, and the 8 hypophyaeal 
fressa or sella turcica ib much deeper than in the horse. A deep groove leads from 
the petrous temporal forward over the foramen ovale to the foramen rotundum. 
Behind the sella there ia often & distinct prominence (Dorsum sells) > The internal 
parietal crest is pmminent antoiurly, but subsides further back. A faintly marked 
elevation represents iLc internal occipital protuberance. The petrous temporal 
bone projects into the cavity laterally. The ridges and digital impressions are very 
pronounced. The temporal canal is formed entirely in the temporal bone, and 
opens internally at the ape* of the petrous, where it is joined by the condyloid 
canal. The foramen lacenim is divided into two parts {Far, tfuiemni orale et *b- 
oraJe), 

The nasal cavity is incompletely divided by the septum, which does not reach 
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the door posteriorly. The floor is relatively king, and is more emn from side to 
side Lhan in the horae. In the dry skull it has a large oval opening (Hiatus maxilJaris) 
into the palatine sinus, which is closed during life by mucous membrane. The 
middle meatus is divided behind into upper and lower branches by the great cUh 
moturblnate. The choaiue or posterior naira are narrow and oblique. 

The frontal sinus is very large. It involves almost all of the frontal bone and 
a large part of the posterior wall of the cranium. It also extends for a variable dis¬ 
tance into the born processes when these are present. A complete median septum 
separates the right and left sinuses. The anterior limit is indicated by a transverse 
plane through the anterior margins of the orbits. It extends laterally to the crest, 
which limits the temporal fossa above, and into the mot of the supraorbital proo- 
At the highest part of tbe cranial cavity and at the external occipital pro- 
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tubemnc* the two plate* of the bone usually come together. The cavity is divided 
icito one major and one to ftmr minor compartments on each side of the median 
plane. Each comportment hm ita own separate and distinct outlet from the 
ficKar, in its anterior part, leading into an ethmoidal-mealus and thus indirect!? 
Into the upper division of the middle tnrnuts. 

The major cumpajtrncnE comprises that portion of the ginus lying posterior 
to the orbits. The supraorbital canal passes through this compartment, It usually 
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has three diverticula the nudral diverticulum in front of the ouchaS eminence, the 
poBtorhital dirciticulmn behind the orbit and the conanal diverticulum which 
occupies the horn core when it fa present. The outlet Is a very small leading 
from the floor of the anterior part into an ethmoidal meatus. 

I he minor compartments lie in front of the major compartment and between 
the orbits Each has its separate opening loading to the nasal cavity through an 
ethmoidal meatus They vary in number and am named from their position. 
The commqjucations with the cavity of the dorsal turbinate and with the lacrimal 
part of the mraUaiy sinus which are seen in ihe macerated skull arc olcjsed in the 
trash state by mucous membrane. 

The muillirj sinus is excavated fiinefly in the maxilla, lacrimal, and makr, 
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and is not divided by a septum &h in the home. It extends forward a* far as the 
facia] tuberosity, or a little further In old animal*. Its dorsal limit is indicated 
approximately by a line drawn from the infraorbital foramen to the upper margin 
of the orbit. It w continued into the herimiii bulla to a point nearly opposite to 
the bifurcation of the zygomatic process of the molar. It also extends upward and 
backward throi^h a large opening into a cavity formed by the Lacrimal, frontal, 
ethmoid, and turbinate bones, at the medial side of the orbit, 1 The floor of the 
cavity is irregular and the roots of the last three or four cheek teeth project, up 
into it, covered by a plate of hone. The sinus communicate with the palatine 
sinus freely over the infraorbital canal through an oval opening about two to three 
inches (ca. 5 to 7.5 cm.) long, Above this it communicates by a shorter euid much 
narrower opening with the middle meatus nasi. 

The palatine sinus is excavated in the hart] palate, and is separated from that 
of the opposite side by a median septum. It extends from the posterior border of 
the palate to a plane an inch or more (2.5 to 3 cm.) in front of the first cheek tooth. 
As mentioned above, there is a large communication with the maxillary sinus over 
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tbs infraorbital canal, sc that the cavity is sometimes regarded am a part of that 
minis. The large defect in the bony roof of the sinus is closed by two layers of mu- 
coui membrane in the fresh state. The palatine canal passes obliquely through the 
posterior part of the sinus. 

The sphenoidal sinus extends into the orbital wing of the sphenoid bone but 
does not, communicate with the palatine sinus. It has one or two openings into 
the ventral ethmoidal meatuses. There is no cavity in the perpendicular part of 
the palate bone. 

The lacrimal sinus is an excavation of the lacrimal bode producing a cavity 
which communicates freely with the posterior dorsal portion of the maxillary sinus. 

BONES OF THE THORACIC UMB 

The scapula h more regularly triangular than in the horse H relatively wider at 
the vertebral end and narrower at the distal end. The scapular index is about 

l Thb w trrta*d the dime by some aulban. It i m jljnJhj- cb bettfcfi bad in the 

pod tion of i La orifice to the turbinate put of the f podia! witiu* of th« horse with the mporlAfit duf- 
f«eua? that it 4«i not ftaamaiLlMte with the front*! dura In the ox. 
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1:0,6. The spine is mate prominent and is placed further forwnrdj m that the 
supraspinous fo«n ia narrow and doe* not extend to the lower part of the bene, 
The spine u Mduous, bent backward in its middle, forward below. Its free bottler 
is aomowhat ibickcnod in its middle, but bears no distinct tuber. Instead of sub¬ 
riding below an in the hor*, the spine becomes a little more prominent, and is pro¬ 
longed by a pointed projection, the acromion* from which part of the deltoid mttsdc 
arises. Tbs subeoapiilar fwm m shallow. The areas for the attachment of the 
semtUB muscle are not very distinct Hie nutrient foramen is usually m the 
lower third of the posterior border. The glenoid cavity is almost circular and 
without anv distinct notch. The tuberosity is small and dose to the glenoid r»vfty. 
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The cofiicoad proc™ b short and rounded. Hie cartilage resembles that of the 
hare* The tuberosity unites with the rest of the bone mi (seven to ton months. 

The humerus has n shallow mM^o-spinil groove. The deltoid tuberosity 
is leas prominent than in the hqree P and the curved line running from it to the neck 
beans n well-marked tubercle on its tipper part. The nutrient foremen is usually 
in the distal third of the posterior surface. The ktcrel tuberosity is very large, 
and rimes an inch or more £ca. 3 cm.) above the level of the head, Its anterior part 
cunes medially over the intertubcreJ or bicipital groove, and bdow it kterellv 
there is a prominent circular rough area for the Insertion of the tendou of the infra- 
spinatus- The anterior part of the medial tuberosity has a amah projection which 
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turves over the groove. The groove k undivided. The distal articular surface 
k decidedly oblique, and the grooves and ridgu arc very well marked. The Mo¬ 
noid and olecranon foes* are deep and wide. The condyloid treat k represented by 
a rough raked area. The proximal end unites with the shaft at three and one-half 
to four years, and the distal at about one and oak-half yearn. 

The radius is dmrt and relatively broad. It k somewhat oblique, the distal 
end being nearer the median plane than the proximal. The curvature is more 
pronounced below than above. The shaft is prismatic In its middle part and bu 
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dorsal p volar R and lateral faces. There k a marked increase in width and thickness 
dktally. The proximal articular surface presents a synovial fossa which extends 
medially from the deep groove between the two glenoid cavities. The radial 
tuberosity ia represented by a slightly elevated rough area. The facets for the ulna 
are larger than in the horse. The two boon commonly fuse above the proximal 
jnlereeseoLLs ppaoe and always fuse below except near the distal end, where there 
ia a small diatal inleroeseoUB space. A groove connects the two spaces laterally. 
The distal extremity is large, and k thickest medially. Its articular surface k 
oblique in two directions, s, a, from within upward and backward. The grooves 
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for the extensor tendons are shallow. The proximal end unites with the shaft at 
one to one and one-half years, and the distal ft t three ancj one-half to four yean. 


i Bflimuritwliot, of tht lower nidi of ihe farunta «nH the carpi pvt* the " tuook-kBMd 1 ' 
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in ibio tuna ami ra* obbquely dawa-bi t trolly The surface for the ulm m- cnirpaJ i* «jft«uivE *od 
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Tht ulna ii much It* reduced than in the horse. The shaft is complete 
threaded, and strongly curved It is fused with the radius in the adult r except 
at the two interosseous space* mentioned above. Its proximal part contains a 
medullary cavity which extends somewhat into the proximal end. The olecranon b 
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targe aiul t>e&ns a raunded tuberosity. Tlie distal ™d is fused with the radimr it 
projects below the level of the latter, forming the styloid process of the ulna lTi» 
cessus styloideua ultrn.1, which furnishes part of the facet lor the ulnar carpal. 
The summit of the olecranon and the di-ital end unite with the shaft ju three and 
out-had to four years. 

The carpus consists of six boms, four in the proximal row and two in the distal 
The proximal row h oblique h conformity with the carpal articular surface of the 
radius. The radial and intermediate resemble In genera] those of the home, but 
are less regular in shape, and their kin* axes ora directed obliquely backward and 
medially. The radio] is narrower than in the horse and curve* upward behind. Use 
intermediate is constricted in its middle, and wider behinEi than in front Tha 
uJnar is large and very Similar. Its proximal surface is extensive and sinuous and 
articulates with both radius and ulna; it has a large oval facet behind for articula¬ 
tion with die Kcessory caipjd. The accessory La abort, thick, and rounded’ it 
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arficulatoa with the ulnar carpal only. The first carpal is absent. The second and 
third earpaLfi. ore fused to form a large quadrilateral bone. The fourth carpal Is a 
smaller quadrilateral bone. 

The metacarpus consists- of a large metacarpal and a lateral small metacarpal 
bone. The large metacarpal bone (Me. 3 + 4) result* from the fusion of the third 
and fourth bones of the foetus, and bears evidences of its double origin even in the 
adult state. The shaft is shorter than id the horse, and is relatively wider and 
flatter. The dorsal surface is rounded* and is marked by a vertical vascular 
groove connecting two canal* which traverse the ends of the shaft from before 
backward. The volar surface is Sat and presents a similar but much fainter groove. 
The borders arts rough in the proximal third. The proximal end bears two slightly 
concave facets for articulation with the bones of the lower iwjjf the carpus; the 
medial area is the larger, and they are separated by a 
ridge in front and a notch behind. The lateral angle 
has a facet behind for the small metacarpal bone. The 
medial port of the extremity ha* anterior and posterior 
tuberosities. The distal end k divided into two parts 
by a HsgiUaJ notch. Each division Iware an articular 
surface similar to that in the home, but much smaller. 

The medullary cavity is divided into two pari* by a ver¬ 
tical septum which is usually incomplete m the adult. 

The Email metacarpal bone (Me, S) is a ruunded rod 
about an inch and a half (to, 3,5 to 4 cm.) in length, 
which ties against the proximal part of the lateral bor¬ 
der of the large bone. Ita proximal end Articulates with 
the latter* but not with the carpus. The distal end is 
pointed- 

FoOr CMJtriji4ih'°va rcw*iMMJTJ*hi pramt in ihn tarty ferld 

Mate, vix Ihc Kccnd, lhird H fourth* and fifth. The mvoni] cow- 

manly nlhef iliAapjHnira or IIEUIM Willi the UiihJ; jwWrCiinm it 
dfiYcnpa tm a unAU rod of hqt&L The Hurd and nfetfa jtnuluaUy 
urite, but can be cut apart at birth. Each heu three cfoEeRs uf 
the prannirLl epiphyika fuse* with tike ahaf' twfnru 
birth, the distal at two to t**> nod ncw-tuilf yt-jm*. 

Four digits arc present in the ox. Of these, two— 
the third and fourth—are fully developed and have 
three phalange* and three seatomoids each. The second 
ami fifth are vestiges ami are placed behind the fetlock; 
each contains one or two small bones which do not ar¬ 
ticulate with the rest of the skeleton. 

The Ural phalanx h shorter and narrower than in 
the house and fa thrvorided. The intfrdigit oi jnirfaee fa 
flattened and it* Volar part beans a prominence for the 

attachment uf the inlvnrl%ital Ligament*. The proximal extremity is relatively 
lorge P and fa somewhat compressed from ride to ride. The articular surface ts con- 
cave from liefore backward and is divided hv a sagittal groove into two areas, of 
which the abaxial one fa the larger and higher. Behind these are two facets for 
articulation with the sesamoid bones. The volar surface bears two tuberosities 
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separated by a deep depmvqon. The distal extremity is smaller than the proximal, 
especially in the dorso-volar direction. Its articular surface is divided by a sagittal 
groove Into two convex faret*, of which the abjkxisJ one k decidedly the huger. 
There are depressions on either ride for hgamteftous attachment. The bone con¬ 
sists at birth of two pieces— the distal end and the fused shaft and proximal ex¬ 
tremity* Union occurs at one and one-half to two years. 

The second phalanx is about two-thirds of the length of the first and is dis- 
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tlnctly three-sided. The proximal articular surface ia divided by a sagittal ridge 
into two gie-nnid cavitira, of which the ahuxial one is much the larger, Thera ia a 
central dorsal prominence and two tubercles are present on the volar face. The 
distal extremity is smaller than Lhe proximal. lie articular surface encroaches con¬ 
siderably on the dorsal and volar ftjrfacea, and is divided into two parta by a 
HSgjttal groove- There is a deep depre&doD for ligamentous attachment on the inter- 
digital side, The hone contains a small medullary canal. The distal end 
with the rest of the bone about the middle of the second year. 

The third phalanges mumble in a general nay one-half of the bone of the horse, 
Each hsuj four surfaces. The dorsal surface is marked in its distal part by a shal¬ 
low groovy along which there arc several foramina of considerable mie; the 
posterior one of the series is the largest, and conducts to a canal in the interior of 
the bone. Distal to the groove the surface is prominent, rough, and porous 
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Near and on the wiener prows are several relatively large foramina. The elope 
of the sunsc* ie very steep posteriorly, but in front it forme an angle of 25 to 30 de- 
Pw ->*** tht eMrtmd plane. The articular surface is narrow from side to side, and 
slope* downward and backward. It is also oblique transversely, the interdLtitaf 
sde bom* the lower. It is adapted to the distal surface of the second phalanx* with 
the exception of a facet behind for the distal suaamoid. The extensor process is 
very rough. The volar surface is narrow and slightly concave, and presents two 
or three foramina of considerable size. It is separated from the doma! lurface 
by a border which is sharp in front, rounded behind. There is no semilunar m*t 
stnee the deep flexor tendon is attached to the thick posterior border of the volar 
surface. The mterdigiral surface is smooth and grooved below, rough and porous 
above. At the proximal angle it is perforated by a large foramen, which is equiva- 
lent to the Volar foramen of the horse and leads to a cavity in the middle of the bona. 
The surface is separated by a rounded border from the dona] surface, and by a sharp 
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edge from the volar surface. The nngje is very abort and blunt, and there is cu? 
cartilage. 

Four prorimal sesamoid* are preeeut, two for each dipt, They are much 
smaller than in the home. The bones of each pair articulate with the oorrspond- 
ing part of the distal end of the large metacarpal bone by their dorsal surface, 
with each other and with the Bret phalanx by .small facets. 

The two distal sesamoid* are short and their ends are but little narrower than 
the middle. 


BONES OF THE PELVIC LIMB 

The Ilia are almost parallel to each other and form a much smaller angle 
with the horizontal plane than in the horse. They are relatively small. The gluteal 
tine is prominent and k nearly parallel to the lateral border; it join* the kchiatic 
spine. A founded ridge separates the two parts of the pelvic surface. The surface 
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for articulation with the sacrum is trumguUr, The tuber sacral* is truncated H does 
oot extend m high a® the vertebral sptnes, and i» Koparated from the opposite angle 
by a wider interval than in the horee. The tuber is relatively large and pretn- 
iment; it is not ad oblique m in the horse, end is wide in the middle, smaller at either 
end. The shaft is short and compressed from side to Hide. 

The ischium is large. Its lopg «k is directed obliquely upward and back¬ 
ward, forming an angle of about 50 to 60 degrees with the horixont&J plane. The 
traRTvetao axis is oblique downward ami inward at a tsunilar angle, no that this 
part of the pelvic floor k deeply concave from side to side. The middle of the 
ventral surface hear® a rough ridge or imprint for muscular attachment. The 
kchifttie spine is high and thin, and beam a Paries of abnoet vertical rough line 
laterally. The tuber kefah is large and threaded, bearing dorsal, ventral, and 
lateral tuberosities. The ischial arch k narrow and deep, The symphynk bears a 
ventral ridge, which fades out near the kchisl arch. 

The acetabular branch of the pubk is narrow, and k directed laterally and a 



152 


SKELgTOH OF THE OTE 


little forward. The anterior border is marked by a transverse groove which ends 
below the rough ilio-peclineal etniocDce. The eymphyacai branch is wide and thjn. 

The acetabulum i* smaller than in the horse. The rim la rounded and is 
tiauaUy marked by two notches. Oat of thaw ts postero-medial and la narrow 
and deep; it leads to the deep acetabular fews* and h often almost converted 
inio a foramen by a bar of bone. The other notch is antero-inedi&h sniaLI, and 
sometimes replaced by a foramen or absent. 

The obturator foramen is large and elliptical; its medial border \e thin and 
sharp. 

Fusion of the three bones occuru at seven to ten months. 

The pelvic inlet is elliptical and is more oblique than in the horse. In a sow 



of medium sise the conjugate diameter is about nine to ten inches, and the trans¬ 
verse diameter seven to eight inches (ca- L8 to 20 cm ). The vertical diameter 
measured from the anterior end nf the symphysis to the junction of the third and 
fourth SKdftl .segments is about nine inches (ca. 22 cm.). The dorsal wall or roof 
is concave in both directions. The ventral wall or floor k deeply concave, partic¬ 
ularly in the transverse direction. The cavity is narrower and its a*is is inclined 
strongly upward in the posterior part- The outlet has a vertical diameter of about 
nice inches (ca. 22 cm.), measured to the second coccygeal vertebra. The dis¬ 
tance between the acetabulum and the tuber comb is only a little (ca. 3 to 4 cm.) 
mom than the distance between the former and the tuber ischii. 

Hie femur hae a relatively small shaft, which is eyiimlricat in its middle, pris¬ 
matic distally, The trochanter minor has the form of a rough tuberosity, and is 
situated higher up than in the horse and encroaches on the posterior surface, Tho 
trochanteric ridge [Crista intertrochantcriea posterior) connects it with the tro- 
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chanter major The third trochanter k absent. The supracondyloid fossa is 
shallow. The proximal extremity k very wide. The head is smaller than in the 
horee, and the articular surface extends considerably on the upper surface of the 
neck. The fovea capitis is a small depression on the middle of the head for the 
attachment of the round ligament. The neek k well defined except above. The 
trochanter major is very massive and is undivided; its lateral surface is very rough. 
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The trochanteric fossa is deep, hut does not extend bo far distaUy as in the horse. 
The distal end presents no very striking diHenmtiaj features, hut the ridges of the 
trochlea are less oblique than in the honk.*, and -converge very slightly below. The 
proximal extremity unites with the shaft at about three and one-half years, the 
distal at throe and one-half to four years. 

The tibia resemble* that of the horse rather doeely p but is somewhat shorter. 
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The shaft a distinctly curved, so that the media] side is convex. The posterior 
surface is net divided into two areas, snd the linear ruusculare* am fewer and extend 
up higher than in the horse. The articular grooves and ridge of the distal and am 
almost sagittal m direction, and present an extensive but shadow synovial fossa. 
The lateral groove ie separated by i sharp ridge from on outer area which is for 
articulation with the lateral nmlledu*, The anterior part of the medial mails- 
olua is prolonged downward and he* a pointed end. The groove behind it k broad 
and well defined. Laterally them is a deep narrow groove which separatee two 
prominences. The proximal extremity fuses with the shaft at three and one-half 
to four yearn, the diatal at two to two and one-half yean. 
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The fibula usually consists of the two extremities only. The head is fused with 
the lateral condyle of the tibia and is continued by a smell, blunt-pointed prolonga¬ 
tion below, The distal end remains separate and forms the lateral malleolus (some¬ 
times called the 04 rcmlledare). It is quadrilateral in outline and compressed from 
aide to side. The proximal surface articulates with the distal end of the tibia, and 
bears a small spine which fits into the groove on that bone. The distal surface 
rests on the fihular tarsal, and the medial articulates with the Lateral ridge of the 
tibia! taml bone. The lateral surface is rou gh and irregular. 

The cariy cartilaginous fibula u complete, hut later the shaft is reduced to the 
small prolongation noted in speaking of the head and a fibrous cord which connects 
it with the distal end (lateral miUeolmj. In some cases, however, the upper part 
undergoes partial ossification, forming a slender rod which is usually united with 
the lateral border of the tibia and is joined to the head by fibrous tissue. 



BOSES or THE PELVIC LIMB 


15a 


The patella ia long, narrow, and very thick. The free surface Lb strongly con¬ 
vex and very rough and irregular. The articular surface ia convex from side to 
ride and nearly straight m the vertical direction. The large prominence on the 
medial aide for the attachment of the fibre-cartilage allows prompt determination 
of the side to which the bone belongs- The apex b more pointed than in the boras. 

The taraua consist* of five piece*; the central and fourth and the second and 
third tarsal bonea are fused. 

The tibia! tarsal bone is relatively long and narrow, and is somewhat flattened 
from before backward. It bears a trochlea at either end. The groove and ridges 
of the proximal trochlea are not spiral, but almost sagittal; the lateral ridge ia the 
wider,, and articulates with both tibia and fibula. The diatal trochlea cnn*kte 
of two condyles divided by a groovy and articulates with the 
combined central and fourth tarads. The plantar surface bears 
a large oval facet for articulation with the fibular tarsal; this 
occupies most of the surface and is convex and grooved from 
above downward. The lateral surface present* two facet* for 
articulation with the fibular tarsal, and ia excavated and rough 
elsewhere. The medial surface bear* a tuberosity at ita upper 
part, and is flattened below. 

The fibular tarsal bone is longer and more slender than in 
the horse. The distal part of the body is compressed laterally, 
and beam a projection in front which articulate* with the Lateral 
malleolus- The tuber calcis is marked posteriorly by a wide 
shallow groove, which is coated with cartilage in the fresh state. 

The General and fourth tarsals are fused to form a large 
bona (Os eentrotarsale quart urn, seapho-cuboid), which extend* 
across the entire width of the tarau* and articulates with all of 
the other bones. The greater part of the proximal surface ia 
molded on the distal trochlea of the tibia! tarsal, and its medial 
part rise* high-above the rest posteriorly. Laterally there is a 
narrow, undulating surface for articulation with the distal end 
of the fibular tarsal bone. The plantar surface bears two tuber¬ 
osities, of which the lateral one 1* rounded, the medial more 
prominent and imrrower- 

The first terasl bone is quadrilateral and small. It artiest 
late* with the central above, the metatamu* below, and the 
second tarsal in front. 

The second and third tarsal* are fused to form a rhomboid 
piece. The proximal surface ia concavo-oonvex, and articulate* 
with the central component. The distal surface is undulating 
and mote cm the metatarsus. The lateral surface bears a amall 
facet in front for the fourth tarsal component, and the plantar 
surface a very small one for the fir*t tarsal bone. 

The Urge metaUral bone U about one-seventh (ca. 3 cm.) longer than the 
corresponding metacarpal. It* shaft ia compressed transversely and ia distinctly 
founded. Tha groove on the dorsal surface u deep and wide. The plantar 
surface ia marked by variable grooves. The proximal foramen on this surface dues 
not perforate the shaft, but passe* obliquely through the extremity, opening on the 
posterior part of it* pro ximal surface. The medic-planter angle of the proximal 
and beam a facet for articulation with tha small metatarsal bone. 

The Email metitinal bone ia a quadrilateral disc a little less than an inch in 
width and height. It* anterior face bears a facet for articulation with the large 
metatarsal bone. It may be a sesamoid bone. 
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Hk rnttEkiuisU hrm* is usually Md fu emulating; of th* jwd ihdrd nod fourth 
nwtat™i buara, juid the bhuII ban* ms i^sr mood me^lAmd. Tb* medullary afHy u mb- 
divicUsd■ tlfc* Uut of the large Jnrtn,c*fpn] bone. &hw iftntomirti hawevtt, ctatwjcipr thal the 
n«W“ ««™ «“ ™ border repft^jjt the Hcotid and fifth ufoeULrmuifl (from berg and 
rattarar), On iKi? buij the amid] bana might be l he firm bKUtaJit&j or fi 


The phalanges and sesamoid* resemble thoee of the thoracic limb m closely 
as to render separate description unnecessary. 


SKELETON OF THE SHEEP 

VERTEBRAL GOLUMtf 

Tile vertebras formula may bo given as QrTuU_Ta.Cyn.Tji, but it should be 
noted that, except in the cervical region, variation in number is co mm on. 
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It h ew 4 vray rare to lintl twelve fJinrarie' rind seven bmhu, h?f an amblm&ui intermediate 
■vertebra, More mmmanly there wv seven lumber wrtebnr without raduetTnh In the Ihnfjide 
refetoa. la sem* thro? ara fourteen thoraek and five or aft himhnf vm«b* p und J^alwe 

^^rda A twelve thoranp ud pcvm lumbar were pmartu,. In »jhc ^ ifo fourth 


raeral vertebra ranitaavpanltL *ad ttarifcerv the fint awsyrti'units with Uh amm' Hftbfltafc 
the Fuaon her* id J*#r|* examples*. NaifaiuLba muXa that the Dumber ef wccymJ vwtebra 
vmieb frem Uun? to twtnly-four or mote. 


The cervical vertebra? an? relatively longer than tha® of the ox. The atlas 
differs chiefly in that ihv. prominence on the dors*] arch h much Jes developed. 
The anterior articular c&vitha am often separated by a cent ml ridge. The wings 
att- produced to form blunt point* behind, The spinous precis of tba uis is not 
enlarged posteriorly^ those of the turneding vertebrae are leu developed than in 
the tMt; thcy increase in length from the third to the last The ventral -spines are 
rudimentary. The arches an? separated dorsal [y by intemreuate spaces. 

The thoracic vertebras an? usually thirteen in number, but fourteen may be 
present, or, more rarely, only twelve. Their bodira are relatively wider and" less 
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constricted than ihwe of tbe o* ? and their extremities arc not so strongly curved, 
especially toward tbe end of tbe tsericH, The intervertebral foramina are larger, in 
oorHnritra with the absence of the foramina which usually occur in the arches of 
thissE vortebr® In tbe ox. 

Tbe lumbar vertebra; number ax or seven, the former being a little more fre¬ 
quent than tbe latter It is not common to find the number reduced to five. In 
some cases there is an ambiguous vertebra at tbe junction of ihe thomdc and turn* 
bar regions, The bodio?* am mom flattened dorm-ventxaUy than those of tbe ox: 
their anterior ends are somewhat concave transversely,, and the posterior enda are 
almost flat. Tbe Anterior articular prace&tcs am strongly curved and overlap the 
posterior ones. The transverse processes curve forward and have expanded ends. 

The sacrum consists ordinarily of four segments, but tbe last vertebra may 
remain separate or undergo only partial fusion. There is no vascular groove on the 
pelvic surface. The spines ore not fused, with the exception of the first and second, 
which may be partially united. The transverse processes of tbe lost segment am 
distinct and outstanding. 

The coccygeal vertebr* vary in number from three (in short-tailed sheep) to 
twenty-four or more. The bodies have no hctnnl processes on the ventral surface. 
The transverse processes are long and thin and project backward. 

THE RIBS 

Thn ribs usually number thirteen pairs, but the occurrence oF fourteen pairs is 
common. The thirteenth rib is often floating and may have a cartilage only about 
on inch long. The fourteenth rib, when present, is floating. As com pared with 
those or the ox T they ore narrower and are more strongly curved in the anterior part 
of the series. The lateral surface is in general amnofh and rounded. The second 
to the eleventh form diaitbroses with their cartilages. 

The thirteenth rib nuiy b* man or I«k rti > |l tTrtfrtafy Ufa one aide or both, ifid may be fsiwd 
with the mrpeepondLng vcrteki; the latter nuy, iherefcur, be &mbl£,LioLia in ihn rtcr, 

THE STERNUM 

The sternum resembles in general that of the ox. The number of segments 
may be reduced to six, and the primitive division of the nest to the Last sternebra 
into two lateral halves may persist for a long time. The first segment is cylindrical, 
with enlarged ends; the second and third are wide and flat; tbe last is long and 
narrow, 

THE SKULL 

The more important differences in the skull of the sheep tut compared with 
that of the ox are in regard to the cranium. Viewed from above, the cranium is 
irregularly hexagonal in outline; it is widest in the frontal region, between the 
posterior part* uf the orbita, and narrows greatly both anteriorly and posteriorly. 
In profile the roof of the cranium is .strongly convex, the highest part of the curve 
coincides with the greatest width, and the posterior part slopes at an angle of about 
45 degrees with the basal plane. 

The occipital boon form* all of the nuchal surface of the cranium, except a 
omall lateral area occupied by the mastoid part of the temporal hone. A narrow 
part {about 1.5 cm. in width) enters into tbe formation of the roof of the cranium 
also; it joins the parietal bones at a transverse suture. The parietal and nuchal 
surfaces arc separated by a rough transverse ridge, the central part of which is 
united below with the external occipital protuberance, to which the Ugamentuin 
nucha is attached. Tbe mastoid foramen is situated between the Lateral border 


168 


SKELETON OF THE &HEE? 


and Lho petn>m*j?toid port of the temporal bone. The poramastoid process ia 
grooved Laterally, heui a concave anterior border, and taper? to a blunt point. The 
basilar part is wide; the tubercles at its junction with the sphenoid are placed 
laterally, and are broad and short. 

The sphenoid bone resembEes that of lho ox. The posterior wall of the deep 
hypophyseal or pituitary fossa la formed by a plate (Dorsum sells) which is 
directed forward and upward and bears a projection (Processus chnoidoui pos¬ 
terior) al each tdde of its upper part. The sphenoidal simis ia commonly absent 
or rudimentary. 

The ethmoid bone resembles that of the ox. 

The parietal bone fuses soon after birth with ita fellow and with the inter¬ 
parietal, From this union there result a central quadrilateral curved plate which 
forms part of the mgf of the cranium, and, separated from it by a curved line, a 
narrower lateral part, which extends forward on either aide aa part of the medial 
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wail of the temporal fossa. The frontal sinus does not extend into the parietal bone. 
There is no internal occipital protuberance, 

The frontal bone ia relatively lean extensive than in the ox, The naKo-frontal 
part Lh strongly curved, brt varies considerably in contour in differenl hiecds. In 
horned breeds the proecRHun cornus projects from the lateral part of the external 
aurface a Little (ci. 1.6 cm.) behind a transverse place through the posterior margin 
of the orbit. The process vanEy; in size and shapes and may, depending on the *gp 
contain an extension of the frontal ^inus. In other cases there is a rounded lubei^ 
otrity or a slightly roughened elevation. The supraorbital foramen is further forward 
than in the ox, bring just behind a transverse plane through the middle of the orbit: 
it is a little nearer to the orbital margin than to the median line, The groove which 
leads forward from it is often rather faint. The orbital part is deeply concave. 
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The infraorbital canal ope up on the medial wail of the oibit os in the ox r The 
frontal sinus extends backward to a iransveree plann through the posterior part 
OF the temporal condyle, and forward to one through the anterior margin of the 
orbit. It is commonly divided into a major and a minor compartment each with 
its own distinct outlet inLo the musal cavity. The orifices art somewhat elliptical 
in outline, and measure respectively, 2.5 mm. j. 4,5 mm. and 3.5 m m . x 5.5 mm, in 
diameter. The major compartment is partially Subdivided by numerous septa, 
one of which Lh important as the supraorbital canal passe* through its anterior 
border; it extends backward and inward from the jnjpreorbilaJ foramen usually 
meeting the median plane on a line through the posterior limits of the orbits. 
The minor compartment may or may not be separate from the sinus of the dorsal 
turbinate. 

The* temporal bone consists of distinct squamous, tympanic, and petro-mastoid 
porta The squamous part in general resembles that of the ox, but has, like that of 
the horse, a notch through which the external acoustic process protrudes. Tbe root 
of tbe Eygomalic pnraati is perforated by a foremen which opens ventrelly behind 
the poetgEenotd process, in front of the chief external opening of the tempore! canal. 
The latter extends upward and backward between the petro-m&stuid and squamous 
parts and the parietal bone, and opens into the crania] cavity in front of the apex 
of the petrous. The tympanic part indudes the external acoustic process, the bulla 
tympanies, and the mtincukr process; the first resembles that feature in the horse, 
the othere those of the or, but the cavity of the bulla is undivided. The ombre! 
surface of the petrous part presents the RoccuLar fossa on its upper part, and a 
round eminence behind the internal acoustic meatus. 

The bones of the face present, aside from the difference in are, few important 
special features. 

In regard to the max illa it may be noted that the junction with the lacrimal and 
malar in I™ oblique than in the ox, riucc the facial parts of these bones are quadri¬ 
lateral and not produced to a point anteriorly. The facial tuberosity and the infra¬ 
orbital foramen are a little further hack, and lie about over the fourth and second 
cheek tooth respectively. The palatine sinus lh, excavated in the palatine process 
of the maxilla and the horizontal portion of the palatine bone and at uated medial 
to the infraorbital canal. It does not reach the median plane. It extends forward 
to a point opposite to the first upper check tooth and backward to a transverse 
plane through the anterior margin of the orbits. The sinus communicator freely 
with tbe maxillary sinus over the infraorbital canal with and the nasal cavity 
by way cf the maxillary sinus and its orifice. The defect [In the dry skull) in its 
nasal wall is quite small—in marked contrast to that of the ox—since the basal 
lamella of the ventral turbinate bone curve* venlnj-modially, joins the palatine 
bone, and is separated only by a narrow hiatus from, the nasal plate of the palatine 
process of the maxilla. The anterior palat ine foramen it at the transverse palatine 
suture. The anterior end of the palatine process tapers to a point . The maxillary 
sinus resembled that of the ex F but is relatively small. The dorsal, limit is approxi¬ 
mately a line from the infraorbital foramen to a point below the medial canthus 
of the eye. The outlet extends upward, backward and inward from its upper 
part reaching the middle meatus beneath the anterior free end of Lhe great ethme- 
turbinate bone, which partially blocks the orifice. The orifice is elliptical in outline 
measuring about 7 mm, i 0 mm. 

The premaxilla has a narrow and pointed body. Tie palatine process is ex¬ 
tremely norrew in front and is grooved laterally. The palatine (mure is long and 
narrows to a very acute angle behind. 

The palatine hone resembles that of the ox, but there ia no air-cavity in its 
vertical part . The sphenopalatine foramen is huge and oval- 
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Thr pterygoid bene is very broad Above and narrow below, where it ends in a 
sharp-pointed hamulus, 

The nasal bone tapers to a point at its anterior end, which Is not notched. 
The facia] part of the lacrimal bone hag an elongated quadrilateral outline; in 
front of the orbit it !ofW r wi th the adjacent part of the imJor, the external lacrimal 
fossa (Fossa laCFimalk externa) which lodges a cutaneous cul-de-sac known as the 
infraorbital or lacrimal pouch. The bone here may be more or less cribriform. 
The lacrimal bulla is relatively amalh is usually cribriform, and has a pointed 
posterior end ; the maxillary anus extends into it. The orbital margin forms a 
distinct prominence, and behind the latter is the foeea for the lacrimal rbc. The 

lacrimal sinus is very small, 
situated antero-mediial to 
the orbit in the lacrimal 
bone. It has a very thin 
wall, usually partly mucous 
membrane, separating it 
from the major compart¬ 
ment of the frontal sinus. 
It has a separate orifice 
communicating with an 
ethmoidal meatus, 

The facia] part of the 
malar bone La extensive and 
quadrilateral. Ite upper 
part oodcuts in the forma¬ 
tion of the external lacrimal 
itx&s', this area is limited 
below by a curved crest 
which continues backward 
on the zygomatic proccsH, 
The latter divides into two 
branches, as in the ox. 

The turbinates and the 
vomer resemble those of the 
ox, The dorsal turbinate 
sinus in located beneath thr 
extreme anterior portion of 
lbs frontal bone. It and 
the minor com part men! of 
the frontal sinus may form 
a common rimis. The out¬ 
let is into an ethmoid meatus. 
The mandible differs 

. from that of the ox chicffv 

m that the ventral bonier of the mmus h from the body to the angle, h onlv slighilv 
curved. 

On account chiefly of the limited extent of the frontal sinuses the cranial 
cavity corresponds to the external form of the cranium more closely than £* ihr case 
in the ox. It m ovoid, and Ln much longer relatively, but has a much shorter dorso- 
ventral diameter than that oF the ox. The? parietal bone forma a distinct ridge on 
the lateral wall between the cerebral and ccrobelLaif compartment, but, on the 
other hand, the petrous temporal projects v«y little into the cavity. 

The oaaal cavity resemble* that of the ox F but is relatively narrow {especially 
anteriorly), and there h no large hiatus La the nasal plate of the moxilLa 


OtripiinJ ixmc parietal Ihttu} 



Fia. Ill-rdrru (.» BmtMw- Donu Viw. 

J . &H1m mJbDT C |,| lli(rt flmml nf Jr™Uj UBMtJ 7 , AJt&M U MA LI* 
dE domJ -.jrt-ULxic; 3. u«lQ» ai nuj^r EiwpBrtcneBiL <4 frtaqimJ uia; 1, 
wUlM at U^rtmaJ iLmimr *, pm Him nt mudliry um 







BOWES or THE TTEGRaCIC 14St»—BONES OF THE P«LV|C LIMB 


161 


BONES OF THE THORACIC LIMB 

The scapula differ* chiefly from that of the ox in the following points: The ver¬ 
tebral border ri longer Mid the neck narrower. The spins is tesg erinuoua. The 
glenoid extremity is relatively fong, dnre the tuber acapuhe h connected with the 
rim of the glenoid cavity. The fluhscapular fosaa u more extensive. 

The humerus is relatively longer and more aleoder than that of the ox. The 
anterior part of the lateral tuberosity is blunt and loss incurved, while the posterior 
part is small. The deltoid tuberosity ia nearer h. the proximal end and is I™ 
prominent. 

The bones of the forearm are relatively longer than these of the ox. The 
radius is a little more curved than that of the ox, and its dorsal surface is more 
regularly rounded. The shaft of the ulna ia more alender, especially in its distal 
half; its fusion with the radius occurs later and is usually much leas extensive than 
in the ox. 

The carpal bones resemble those of the ox except in size. The aeec^orv is 
long and less tuberous. 

The large metacarpal bone {Me. 3 + 4)w long and slender. The lateral small 
metacarpal bone (Ale. $} is often absent or Is represented by a ridgu un the targe 
metacarpal. 

The phalanges of the chief digits are relatively long and narrow. The third 
phalanx in particular w much flattened on its abasia! aEdc h so as to form a prominent 
dorsal border. Of the pronmal sesamokts h the nbaxial otu*s are compressed from 
side to aide, and the axial ones from before backward. The flexor surface of the 
distal sesamoid* forms a shallow groove, not divided by a ridge. The accessory 
digits usually have no phalanges. 

BONES OF THE PELVIC LtME 

The os coxae differ* greatly from that of the ox. The long axis of the IHum 
is almost in a lino with that of the ischium. The gluteal line appear* p* a ridg& 
Which is nearly parallel with the lateral border. The tuber coxa is only Mightfy 
thickened, and the tuber sacralc is pointed. The crest is concave medially, convex 
laterally. The shaft vs relatively long and is flattened laterally. The superior 
LHchiatie spine is low and everted. The pubis resembles that of the ox r but its an¬ 
terior border (peehm) is thin and .sharp. The ischium slopes downward and back¬ 
ward, and forma a much larger angle with its fellow than in the ox. The lesser 
sciatic notch is very shallow. The tuber itchii is flattened and everted; it bear* a 
long, blunt-pointed lateral process, and a very abort and blunt dorsal prominence. 
There is a very low ventral ridge on the symphysis The latter is not usually com¬ 
pletely osalhedp even in old animals. The acetabulum is further back than in the 
ox, and ia relatively larger and deeper; it has a deep notch posteriorly. The 
pel™ inlet i* very oblique, so that a vertical plans from ihe anterior end of the 
symphysis cuts the first coccygeal vertebra. The brim is elliptical; the conjugate 
diameter is about five inches (ca. 12 cm.)* and the transverse about three and a 
half to four inches {ea. 0.5 cm.). The floor of the pelvic cavity is wide and shallow 
as compared with the ox h and the pelvic axis inclines downward posteriorly. 

The shaft of the femur is slightly curved, the convexity being anterior, A dis¬ 
tinct line separates the lateral and posterior aurfaees. The supracondyloid fossa 
is very shallow. The head has a shallow fovea and the neck is distinct. The tro¬ 
chanter major is little higher than the head. The ridge* of the trochlea are jumilfif 
and parallel, but slightly oblique. 

The tibia i* long and slender, but otherwise resembles that of the ox. The 
fibula hius no shaft, and its proximal end is represented by a small prominence be- 
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low the Intend margin of thq later*i condyle of th t tibia; the distal end forma the 
lateral malleolus, as in the OX. 

Thq patella is relatively Longer and narrower than that of the ox. 

The tuul bones resemble those of the ox except in rise. 

The metatarsal and digital boots present special character* similar to those of 
tils corresponding part of th* thoracic limb. 


SKELETON OF THE PIG 

VERTEBRAL COLtJMK 

The vertebral formula b C 7 Ti*- 1 kL^^i Cjrnm- 

The tatvical vertebra am short and wide. The bodies are elliptical in croea- 
section, the long diameter being transverse. The anterior articular surfaces are 
slightly convex from side to side and concave dorao-ventralfy; the posterior ones 
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are slightly concave, A ventral spine b not present. The arches am wide trans- 
versely p but the lamk™ arc narrow, so that a conriderahle interval {Spatium inter* 
Hjcualf) separates adjacent arches dorssJly. The pedicles art perforated by a 
foramen in addition to the usual intervertebral foramina. The transverse processes 
divide into two branches, both of which increase in die from the third to the rixth. 
The dorsal branch projects outward and backward; it k abort and b thickened at 
its free end. The other branch is a quadrilateral plate directed ventmlly; each 
overlaps the succeeding one to a small extent, and the aerie* forms the lateral 
boundary^ of a deep and wide ventral groove. The spine* increase m height from the 
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third to the hurt’ the anterior ones are iqclsneti backward, the posterior ones for¬ 
ward. The last cervical is recognized by the great length of Ha spine tea. 10 cm. 
in the lulult), the absence uf the ventral plate of the transverse process, and the flat¬ 
ness of the body, which bears a pair of small facets on its posterior margin for the 
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hcailis of the first ribs, ft has foramina traiLweraaria, and usually two foramina m 
each side uf the arch. 

The dorsal tuberosity of the atlas a targe. The ventral tube rote is long, com¬ 
pressed laterally* and projects back under the axis. The wing is flattened and 
beans a posterior tuberosity. The foramen iranavcrsariurq passes through the 
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posterior border of the wing to the few* under the latter, and in not visible [Wally- 
it Ib acuratimM very Kttlll or absent. The 


sides of the vertebral foramen bear two lat¬ 
eral projections, which partially divide it 
into a ventral narrow part,. which receives 
the dens^ and a doraal larger part for the 
spinal cord. In the Ireeh state the division 
Lh completed by the transverse ligament, 
which ka attached to the projections. 

The ui ha* a large spinous process, 
which is directed upward and backward. 
The dens is a thick cylindrical rod. The 
transferee process is very small and the 
foramen tnuttrotniiwii is often incom¬ 
plete. 

The thoracic vertebra are commonly 
fourteen or fifteen in number. Their 
bddies are relatively long, constricted in 
the middle, and without ventral spines. 
Their extremities are elliptical, depressed 
in the middle, and prominent at the peri¬ 
phery. The arch Is perforated by a fora¬ 
men on each side and in moat of the series 
there i* also a foramen In the posterior 
part of the root of the transverse prom 
which eommuiiieatcH with the former or 
with the posterior Intervertebral foramen. 
Sometimes there is a foramen in the an¬ 
terior part of the process also- There are 
mammillary processes except on the first 
two; in ihe posterior five or six vertebra 
they project from the anterior articular 
processes. The facet for the tubercle of the 
rib is absent or fused with that for the 
head in the last fi i F e or six The last trans- 
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Vtifsff process is lumbar in character, plate-like, and about an inch (2 cm.] long. 
Small accessory processes occur in the posterior port of the region. The first 
epinous proem? in broad, Very high, and inclined a little forward. The nth era di¬ 
minish very gradually in length to the tenth, beyond which they are about oquaJ. 
The second to the ninth are inclined backward, the tenth is vertical (anticlinal), and 
the nsrt incline forward. The width decreases decidedly from the fourth to the 
tenth, beyond which there is a gradual increase. The summits art slightly enlarged 
imd lie almost in a straight line. 

The lumbar vertebra are six or seven in number. The bodies am longer than 
in the thoracic region and bear a ventral ciwt. They become wider and hatter 
in the posterior part of the series. The arches ora deeply notched, and am separated 
by on increasing apart} doreally. The mammillary processes project outward and 
backward. The traimverse processes are bent downward and incline a Little 'for. 
ward. Their length iiicmzuses to the fifth and is much diminished in the last. They 
form no articulation with each other or with the samun. The posterior edge of the 
root of the process is marked by a notch in the anterior part of the series, a fora- 
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men ii, the poBUHfior p#rt, The npinw nre broad find intliw fomuri, with the e*- 
ocption of the lost, which ta narrow and vertical. 


i tW m ukd »vrq lumbar vertebra 1 occur wiit aJmcat equuJ iWuMarr The 
** red ‘ UCftl 10 finmtwr of prwnl vtrubnt v*™ bmin^eitd 


The sacrum consists usually of four vertebra-, which fuse later and lem com¬ 
pletely than in the other domesticated animals. It h less curved than in the ox. 
1 he spine* one little developed and commonly in part absent. The middle of the 
ctorval surface w fattened and smooth, and present* opening into the moral 
lie!ween adjacent arches [Spatia interaremtia}. On cither side am the dorsal 
sacral foramina, and tubercles which indicate the fused articular processes, The 
wings resemble those of the ox. The anterior articular processes are very la™ 
The pelvic surface resembles that of the ox, but k not so strong curved, and the 
transverse ones are very distinct. 

The coccyges] vertebra ore specially characterised by the jmmve of fune- 
tionaE articular processes on the brat four or five, beyond which the* process 
become non-articular and smaller. The arches of the first five or six are complete. 
Tne transverse processes ore broad and pktfrlilce in the anterior part of the series 
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Bud diminish very gradually. Not rarely the fmt£ coccygeal vertebra unites with 

the sacrum. 

Vertebra] Curves.- The cervical region h practically straight. The thoracic 
and lumbar regions form a gentle curve* concave vontrally, the high eat point of 
which its at the junction of the two regions- The sacral promontory h not so pro¬ 
nounced as in the -cke, and the sacral curve ia flatter. 
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THE SOBS 

The ribs number fourteen or fifteen pairs, of which seven are sternal and seven 
or right asternal usually. They are in general strongly curved in the unproved 
n. p so that them is a fairly distinct, angle, except toward the md of the scries. 
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THE stejutum; 

The sternum consists of six segments and ns 
hcjuEiIos that of the ox in general form. The first 
segment (Manubrium) is long, flattened laterally, 


The backward dope of the posterior ribs is slight. The first rib is prismatic, has a 
large sternal end. and a very short cartilage. The width is greatest in the third 
to the sixth, and the length in the sixth and seventh usually. The tubercle fuses 

with the head on the last five or six. The second 
to the fifth form diarthrodial join to with their car- 
LilAgea, which are wide and plate-like. 


Thr fifteenth rib, whm present, may be folly d^vtbjinj 
sad ita c&rtilsgc eater tato the fortiiMiWi uf th* Mortal urfa; 
but m otamL cun it Li fWtinjj., uid in some esses lL ts only 
sbiMI ul inch tea, 2-3 cm,) in Ern^th. 
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and bears a btunt-pointed cartilage on ito anterior end; its posterior end forms a 
diarthrudial j oint with the body. The latter is Battened, wide in its middle, narrow 
at cither end. The widest segments are formed of two lateral psrtoj which are 
not completely fused in the adult. The last segment has a tong, narrow part which 
beans the xiphoid cartilage. 

The thorax k long and is more barrel-draped than in the home or ox, since the 
ribe are more strongly curved and differ less in relative length. 

BOWES OF THE SKULL 
Cum* 

The occipital hone has an tsctemdve squamous part, which forms a very broad 
and prominent nuchal crest. The latter is concave, and is thick and rough above, 
where it forms the highest port of the skull; laterally it becomes thinner, turns 
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downward, and is continuous with the temporal crest. Two dErageut ridges pass 
upward from the foramen magnum, and the mirfa^e between them in cymesve and 
imoothr The greater pact of the cerebral surface of the squamous part h united 
with the parietal bones, but s ventral concave arva faces into the enuiial ravity. 
The foramen magnum is ultnwt triangular, and is rntmow above, where it ts flanked 
by two small tuberneities. The panunaetoid processes are extremely long and pro¬ 
ject (diriMt straight vim trolly* The h> r pogfoesal foramen is at. the medial side of 
the root of the process. The baailar part la short and wide; its ventral surface 
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bfcara ft thin lucf.Rn ridge ftnti two latersi imprints ar tuberclw which convene j,t 
the junction with the sphenoid bone. * 

The lists [parietal bone fu«* before birth with the occipital. The intcnuU 
oeeiptai protuberance is absent. 

The parietal bone is overlaps I by the occipital bone behind ami concurs in the 
formation of the nuchal <n*et. its external surface is divided bv the parietal cn»t 
into two park The m«bid part {PUnun parietaie) face* tipwaid and forward, 
and h flattened and wnooth. Ilk media] border is short and straight and unites 
eariy with the opposite bone I La Anterior border io concave and joins the frontal 
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bone, The lateral part (Planum temporals) fam outward and is more extensive; 
it tE toucevIi h™ a large part of the tempera! fotsa r and is overlapped ventndly 
by the »qujuiioUfi temporal The parietal crest extends La a curve from the nuchal 
crest forward. and outward to the supraorbital process. The cerebral surface is con¬ 
cave and Is marked by digital impressions. The ventral border project* into the 
cranial cavity and forma a crest which separates the cerebral and cerebellar eompart- 
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mentis laterally, The interior is excavated and forma part of the frontal sinus in 
the adult There is no temporal canal. 

The frontal bone is long. The frontal surface .dope* downward and forward, 
the inclination varying in different subject*- The anterior part is concave and is 
marked by the suprsarbltal foramen and the groove loading forward from the 
foramen to the nasal bone. The supraorbital cans! opens kite the orbit at the 
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upper part of tfee moduli wall of the latter. The supraorbital process is abort 
bluntrpointod h and h not connected with the zygomatic arch. The gap in the o> 
hital margin is dosed by the orbital Ligament to the fresh state. The orbital part 
is extensive and forms the greater part of the medial wall of the orbit It* upper 
part is perforated by the orbital orifice of the supraorbital canal, in front of which 
w the distinct fovea trochlearis. The ethmoidal Foramen is situated in the ventral 
part near the junction with the orbital wing of the sphenoid. The temporal part 
b very narrow and is separated 1mm the orbital plate by a ridge which joins the 
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pterygoid crest below. The interior of the bone is excavated by the frontal si mis in 
practically its entire extent in the adult. In the young subject the cavity is eon- 
fined to the anterior part and the mst of the bone is thick. 

The temporal bone ha* a general resemblance to that of the ox. Hie 2 r. jp> 
matw process is abort and stout and is beat at a right angle. The dorsal border of 
the procw is thinj traced from befoia backward it curves sham! v upi^axd and 
forma a h%h prominence in front of the external acoustic meatus; beyond this 
« drops rather abruptly and b then continued upward to the nuchal crest The 
anterior part of the ventral border joins the zygomatic pro™* of the malar which 
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is deeply notched, The condyle is KflWffi m the transverse direction. The post- 
glenoid process is absent, but the articular surface is bounded behind and medially 
by a crest. There is no temporal flans I, The external acoustic meatus is very 
long and is directed dorao-laterally* The bulla tympanica is large, sompirowd 
laterally, and bears a pointed muscular proems in front. A narrow space intervenes 
between the bulla and the basilar part of the occipital bone, so that the foramen 
laccnim roifimblra that of the horse. The small hyoid process Lfl situated in a deep 
deprearion in front of the root of the pammastoid process, and the stylo-mastoid 
foramen Is lateral to it The petrous part presents po important differential fea¬ 
tures, The squamous part (including the root of the zygomatic process) contains 
an air-cavity, which s continuous with the sphenoidal sinus. 

The sphenoid bone is short and resembles that of tha ax m The body 

is narrow. The hypophyseal or pituitary fossa is very deep, and b limited behind 
by a prominent dorsum sell®; the dorsum bears lateral projection^ tbs posterior 
clinch? processes (Processus clinoidoi aboreieg}, The foramen ovale is absent^ 
being included in the foramen lacerum anterius- The other foramina are like those 
of the oil The pterygoid process is broad and twisted. Its base is not perforated 
and its free edge is thin and sharp. It concurs with the pterygoid and pedate bones 
in the formation of the pterygoid fossa (Fossa ptorygoidea), which opens backward 
and is not present in the home or ox. The sphenoidal sinus is very large and oc¬ 
cupies the body, the temporal wings, and a great part of the pterygoid processes 
in the adult; it is continued into the temporal bone as mentioned above. 

The ethmoid bone has a relatively long perpendicular plate, which is marked 
by ridge* corresponding to the ethmoidal meatuses. The cribriform plate ia ox- 
tensive and very oblique, so that it and the ethmoidal crept are almost in line with 
thq bnsi-enmial axis. A linear series of relatively large foramina is found on either 
dde of the crista. The lateral mass consists of five endaturbinates and eighteen 
ectoturblnates (PaulisJ. Thu lamina lateralis concurs in the formation of the 
pterygo-palatine fossa. The lflwiinA tmnaveraalis separatee the fundus of the 
nasal cavity from the nasopliiuy r ngi 2 al meatus, 

FACS 

The maxilla is extensive. Its facial surface forms a longitudinal groove, 
which is continued upon the prem axilla in front and the facial parta of the lacrimal 
and malax behind. The infraorbital foramen—sometimes double—is large and 
is situated above the third or fourth cheek tooth. The alveolus for the canine 
tooth produces* a ridge (Jugs canina) at the anterior end which is vary pronounced 
in the lunar. The facial crest extends forward from the root of the xygutnatic proc¬ 
ess and fades out behind the infraorbital foramen; in some specimens it ia prom¬ 
inent and thin-edged, in other* it ia rounded and projects little. The xygcuDstic 
process ia short but stout and butlreais-likej: it ia overlapped laterally by the malar. 
The maxillary' tuberosity forms in the young subject a long bulla, which occupies 
most of the pterygopalatine fossia and contain* the developing permanent molars; 
after the eruption of the teeth the tuberosity flattens and joins the vertical pvt of 
the palate bone. The palatine process is very long and h marked in Its anterior 
part by transverse grooves (Sulci palatini traruminsi) corresponding with those of 
the mucous membrane pf the palate. The anterior palatine foramen is near the 
junction with the palate bone; from it the palatine groove can be traced distinctly 
along the entire length of the process. The alveolar border presents a targe alveolus 
for the canine tooth at its anterior end; behind this ore seven alveoli for the cheek 
teeth, which increase in site from flmt to last- The maxillary foramen and infraor¬ 
bit; til canal, are very large. The maxillary sinus is small. 

Ths body Of the pre m i a rill n is narrow and prismatic. It presents three alveoli 
Eor the tnciaor teeth, which are separated by short intervals and diminish in sine 
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fmm before backward. Ajs in the ox n a narrow space separate the right and left 
boaics and takes the place of the foramen incuiTum. The palatine pmcfra k long 
an. I narrow. The nasal process ts very ftitwAw and k somewhat rhomboid in 
outline. Its dund border forms a very long jpiture with the nasal bone, and the 
yenirai articulates to about the same extent with the The palatine fissure 

is mlalivoEy wide. 

The horizontal part of the palatine bone forms a fourth to a fifth of the length of 
the palate; it* palatine surface is triangular, the apex being anterior; ita nasal 
surface is deeply grooved and smooth, A pterygoid process (Processus pyramidal ia 
of man) projects backward and downward^ and ita thick rounded end ia received 
between the pterygoid process of the sphenoid and the pterygoid bone. The 
perpendicular part is largely overlapped laterally by the maxilla and concurs in 
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forming part of the palatine eansL The two plate* separate dorully and Inclose 
an ftir^oviiy which open* into an ethmoidal meatus. The inner’plate curve* 
inward and unites with the now and ethmoid to form a horirontal plate die 
lamina tnmsversalis, which divides the posterior part, of the naaal I'avitv into a 
dorsal olfactory part and a ventral respiratory part. 

The pterygoid bone ia nearly vertical in direction, and ia narrow in tin middle 
wide at each end The lateral surface * free below and forms the medial wall of 
the pieryp-jK| fossa. The ventral end is notched and forms a distinct haizmlua 

The nasal boot is very long and ita width is almost ur Morm, except at the 
antenor end, whtL'h :* pointed and rawhes almost as far fonvani as the premaallA 
The facial airfare is flattened fruin aide to aid*. J n profile it is nearly strnijrht in 
some subjects, variably concave in other*. The lateral border is fi*e to a small 
ertent in front only; otherwise it ia firmly connected with the premaxilia and 
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maxilla. Ip the adult the frontal sinus extends into the posterior port of 
Ike bone. 

The lacrimal bone is very sharply bent. Its facial surface presents a sleep 
depression, surmounted by a ridge or tubercle. On or cl me to the orbital margin 
are two lacrimal foramina which lead to the Lacrimal canals. The orbital surface 
presents a fossa in which the Inferior oblique muscle of the eyeball arise*, and it* 
lower port Iware a crest t which ia crossed obliquely by a vascular furrow. The 
dorsal border articulates with the frontal only. The bone concurs in the formsltou 
of the maxillary strum. 

The malar bone is strongly compressed from side to side. Its fadd surface 
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k HJimll and presents a fossa which ia eon - 
tinuouH with the depressions of the maxilla 
and lacrimal. The orbital surface ia Midi 
smaller and k smooth and deeply grooved. 
The zygomatic pmnas ia very extensive, 
especially in the vertical direction. Its 
lateral surface ia convex and free, and 
bears a rough eminence in its middle. Its 
medial surface ia concave; it ia over¬ 
lapped in front by the maxilla, and in the 
remainder of its extent k free and smooth. 
The dbraal border is thick and rounded in 
front, where it forms the lower part of the 
orbital margin; behind this it forms an 
extensive notch which receives the sygo- 
malic process of the temporal. (It might 
be regarded be dividing into frontal and 
temporal bronchia.) The ventral border 
is convex and becomes thinner behind. 

The turbinate bones resemble those 
of the ox The dorsal turbinate is, how¬ 
ever, relatively longer, less fragile, and 
more firmly attached to the nitwit tipne. 
There k no middle turbinate. 

The vomer is very long. The anter¬ 
ior extremity reaches to the body of the 
premaxitfa or very close to it. The ven¬ 
tral border k received into a groove 
farmed by the nnual crest of the mft*ulnft 
and palatine bones and in front by the 
palatine proccssiHof the pro maxilla:. The 
posterior border k concavEj thin, and 
sharp. 

The os rostri for prenatal bone) k 


situated in the snout between the no^rik 
It has the form of a short, threp-Fidcd prism. The domal surfsee- is convex: and k 
notched at each end. The lateral *mrfaees are concave, snuKith, and converge 
below, forming a grooved ventral border. The posterior surface k triangular, 
notched centrally, and ruuRh laterally. The anterior surface k deeply pitted and 
k surrounded by on irregular sharp border 

The mandible is very rong, mad differs very much from that of the horse or 
ox. The body narrows decidedly ia front’ the lingual surface k deeply concave; 
the mental surface ia strongly convex, slupetf downward and backward, and forms 
a distinct prominence (Tuber munlale) at the point of divergence of the rami, 
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Abort tbit prominence ia a pair of foramina- The alveolar border presents six 
alveoli for the incisor teeth, and a little further back two I urge cavities for the 
ranine teeth. There are two pains of mental foramina of considerable size and a 
variable number of smaller ones. The rami diverge more than in the horse or o%, 
and the upper part ia somewhat incurved. The horizontal part ia very thick and 
strong. lie Lateral surface is strongly convex from above downward. The medial 
surface is prominent over the roots of the molar teeth and overhangs the concave 
lower part. The alveolar bonder is thin in front end widens behind; it does not 
follow the ana of the ramus, but runs nearly straight and produces the marked over¬ 
hang noted above- Them are seven alveoli for the lower check teeth, which in¬ 
crease in rise Cram before backward. The first is a mail d not always present in the 
adult, and is separated by short spaces from the second and the canine alveolus. 
The vertical part is relatively wide above. The condyle is convex in both direo- 
tkms r wide b front, narrow and declivitous behind. The very ■small and thin- 
edged coronoid process is not quite so high os the condyle, from which it ia separated 
by a very wide notch. The maniiibuJjir foramen is huge. The two halves of the 
bone unite soon after birth in the improved breeds. 

The body of the hyoid hone is brood from before backward,, short transversely, 
and bears on its ventral aspect a very abort pointed lingual process. The thyroid 
cornua are wide and curved, concave and grooved dorasUv; their ends are attached 
to the thyroid cartilage of the larynx by rather long bars of cartilage- The snail 
cornua an? abort, wide, and Battened dorso-vcntrally; they ate attached to short 
bars which project from the junction of the body and thyroid cornua. The middle 
cornu is a tittle longer than the small cornu, but in relatively slender; it is largely 
cartilaginous in the young subject and docs not o«aafy at either end. The great 
cornu is a very slender rod, slightly enlarged at either end; the dorsal extremity Is 
attached to the hyoid process of the temporal by a rather long and wide bar of 
cartilage. 

THE £EUU AS A WHOLE 

The length and the profile- vary greatly in different subjects. Primitively 
the skull k Long-*-especially In its facial part—=&nd the frontal profile is almost 
straight. The condition is vary pronounced in wild or semi-feral piga d and exists 
also—though in less degree—in the improved breeds during extreme youth. Must 
of the latter are decidedly brachycephalic when fully developed j the face is 
" dished Jr in a pronounced fashion. The frontal region slopes sharply upward, 
and tbs naaol region ia shortened, and in some specimens even distinctly concave 
in profile. The supraorbital foramina are about midway between the orbital mar¬ 
gin and the frontal suture. The supraorbital grooves extend forward from the 
foramina to the nasal region and tern ventrolatemlly toward the infraorbital 
foramina airar the tidps which separate the nasal and lateral regions. 

The lateral surface is triangular when the mandible ia included. The tem¬ 
poral fossa is entirely lateral and its long axis is almost vertical. It is bounded 
above by the nuchal crest, behind by the temporal crest, in front by the parietal 
crest, and h marked off from the orbital cavity by the supraorbital process and a 
curved crest which extends Tram ft to the root of the pterygoid process. The 
zygomatic arch is strong, high, and Battened from side to ride. Its root is notched 
dorsal Iy and bears a projection vent rally. It curves sharply upward behind and 
forma a pointed recurved projection above and in front of the external acoustic 
meatm The orbit is small. Its margin is deficient behind in the dry skull, thick 
and rounded in front and below. The cavity m limited below by a ridge on the 
frontal and lacrimal bums, and is separated by a crest from the temporal fossa. 
The medial wall is perforated above by the orbital opening of the supraorbital 
canal, and below by the optic and ethmoidal foramina; on its antero-inferior port 
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is the fossa in which the inferior oblique muscle of the eye takp* origin. Two lac¬ 
rimal foramina ^ found on or close to the anterior margin- The pterygo-palallne 
fossa is well defined; ita upper part forms a deep groove which leads from the fora¬ 
men orbtto-rotiindum to the very large maxillary foramen. The preorbitai region 
is deeply grooved In its length and ia dearly marked off by a ridge from the nasal 
mu! frontal regions, The facial creet ia ikrt, usually thm^dged, and hea above the 
ifth and sixth cheek teeth. A little {ca. 2 cm,) in front of it is the infraorbital font 
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men- Them in a ridged prominence over the canine alvedue. In nome akuile the 
anterior part of the upper jaw ia inclined upward. 

The most striking features of the basal Surf act art as follows: The basioo- 
cipiul is wide and flattened; it bears a median cn&rt and Lwo lateral tubercle. The 
par&nrnsloid process is extremely long, less flattened than in the horae anti ox, anti 
nearly vertical. At the medial Bide of its root is the hypoglossal foramen, and in 
front of it are the stylu-mafftodd foramen and a deep cavity in which the hyoid 
process is ooneealed. The bulla tytn panica. is long, eompfeaRcd laterally, and bears 
a K ttft rp. short, muscular prooess. The posterior nartss are small and are wider be¬ 
low than above. On either aide of them is the tuberosity of the palate ba&e, and 
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above this fa the pterygoid forea, The palate roniTtitutes about two-thirds of the 
entire length of the ukull, and is relatively Harrow. It ia widest between the canines 
and piemoJara and narrow at each end. It k marked by a crest medially and by 
the palatine foramen and groove laterally. The anterior part bears transverse 
ridges. It is moderately arched from aide to ride. In some specimens it k nearly 
straight or slightly concave in its length; in others it curves upward to a variable 
degree in front. The posterior end always slopes upward more or }^a. 

The nuchal surface is remarkable fur its height and the breadth qI the nuchal 
crest. The central part above the foramen magnum is smooth and concave from 
side to side, and is bounded laterally by ridges, which converge ventrally and end 
on two tubercles at the upper margin of the foramen magnum. The surface is 
separated from the temporal future by the temporal crests, which curve downward 
and outward and blend with the external acoustic meatus, The mastoid process 
has the form of a plate which overlaps the root of the paramastoid process and bears 
a crest on its anterior part . 

The cranial cavity fa Email, in spite of the great size of the cranium; the 
discrepancy fa dua to the enormous development of the frontal sinuses in the adult. 
It k relatively lunger, but much lower thin that of the ok. ltd width fa greatly 
diminished between the orbit*. The ethmoidal are extensive and very ob* 
liqUC. The Hour nwrmbits that of the oK, but the foramen ovale fa absent, the 
domim beILu fa more developed, and the foramen Eacerum fa like that of the borae. 
Two oblique lateral crests dearly mark the limit between the cerebral and cerebellar 
compartments. The internal occipital protuberance and the temporal canal are 
absent 

The nasal cavity is very long. Its posterior part fa divided by the lamina 
transversal fa into* olfactory and inspiratory ports. The olfactory' part or fundus fa 
dorsal, and contains the ethnooturbinates and ethmoidal meatuses. The ventral 
part fa continuous with the ventral meatus and leads to the pharyngeal orifice; 
hence it fa called the naso-pharyngeal meatus. The bony roof fa almost complete 
in front on account of the great length of the nasal bones. 

The frontal sinus fa a v&st excavation in the adult animal It involves ail of 
the roof and almost all of the aides of the cranium, and extends forward into the 
roof of the uaaal cavity a variable dhdance^-sometimaa aa far as a transverse plane 
through the infraorbital foramina. Tbe septum between the right and left sinuses 
fa usually deflected in an irregular manner in its middle part, but fa practically 
median at either end. Each pinna fa subdivided by numerous septa, some of which 
are complete. Thus the sinus fa divided into comportments, each of which com¬ 
municates with an ethmoidal meatus. 

In the jauag aig the dqua fa email tad fa confbiftl U> tie onLrnnr part of tbs fmatal hrmr. 
Lattf it extendi hjurlnrai^ oUtttfefd, and to* lem exteat fnrwiijdr l In tha old labject Lr |>rnetrat<» 
Utemliy boo the lupraorbitri prorew and lie mol of the lygomatic wo«na of tie temporal bone, 
and betand almost down to the foramea napium and tbe oedpiinJ reodyfa- ]| ihea ftxtufat* 
of ■! to eight rompotemefite ujunily. 

The m axillar y sinus fa relatively am all, Ite anterior end fa a little less than 
an Inch (ca. 2 cm.) behind the infraorbital foramen, and it extends upward into 
the lacrimal and backward Into the malar bone. The infraorbital canal pomes 
along ite floor, and the roota of the molar teeth do not project up Into it. It does 
not communicate with the frontal and sphenoidal sinuses, hut with the posterior 
part of the middle meatus nasi by means of a considerable orifice. 

The sphenoidal sinus fa very large. It involves the body, pterygoid processes, 
and temporal wingi of the sphenoid bone, and extends into the squamous temporal. 
It Communicates with the ventral ethmoidal meatus. 

There fa a small sinus m the perpendicular part of the palatine bone which 
communicates with an ethmoidal meatua. 


TKg SK I'LL A& A WHO LI, 


177 


BONES OF THE THORACIC LMB 

The scapula m very wide, the index being about 1 : 0J T The spine b trir- 
pn^itlnf and ia very wide in its middle, which curves backward over the infra- 
spinous fossa and bears a Lar^e tuberosity. Its lower part hear* a unjalE projection 
(rudimentary acromion). The anterior border b strongly convex in profile* sinuous 
when viewed from ihc front* and thick and rough in ita middle. The posterior 
border is wide* slightly concave* and bears a rough nailer lip. The vertebral bonder 
is convex, and the cartilage b not so extensive as in the horse and ox. The anteri¬ 
or angle is thin and bent medially a little. The posterior angle b thick and is about 
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a right angle, The n*dc ia well defined. The rim of the glenoid cavity U rounded 
and not notched. The tuber scapula* is just above the anierD-mediaJ part of 
tiie glenoid cavity and bears no distinct coracoid process ; it unites with the rest of 
the bone at about one year. 

The humerus has an appearance in profile somewhat like an italic / minus the 
e ross- bar; this is due to the marked backward and forward inclination of the prox¬ 
imal and distal cuds respectively. The shaft is decidedly compressed from side to 
ade. The medial surface is extensive and flattened; it b separated from the 
anterior surface by a distinct border, and bears no teres tuberde- The mumdo- 
spiral groove is shallow. The deltoid tuberosity is small, and there Is a larger 
rounded eminence midway between tt and the iatend tuberotoiy. The nutrient 
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foramen is on the posterior surface below its middle. The bead in more strongly 
curved and the neck better marked than in the horse or ox. The lateral tuber- 
<wty is very large and extends upon the front of the extremity. It is divided into 
two high pranuneriwe by a wide deep groove. Tb&rt is a third eminence below 
and laterally for the attachment of the stip.raapinJi.tufi muscle. Tbo iotortuboral or 
bicipital groove is at the front of the medial side; it ia undivided and is zdmost con¬ 
verted into a canal The lateral groove on the distal articular surf ace- is so shallow 
as to give the appearance of two condyles of similar ses. The olecranon fossa is 
very deep, and the plate of bone which separates it from the conn no id fossa is thin 
and sometimes perforated. The proximal end unites with the shaft at three and a 
half years, the durtal at one year. 
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Tbe radius is short and narrow, but thick. The Hhnft increase* in b distaUy r 
The greater jwtrt of the- volar surface la in apposition wiih the ulna: this part is 
marked by a vascular furrow which runs dist&LSy from the proximal interosseous 
space, and has the nutrient foramen at its proximal end. The radial tubfcroeity is 
represented by a rough area. The distal end is relatively targe. Its carpal jiur- 
faoe consists of cemcavo-wuv^x facets for the radial and mlcrmedLate carpal bo ora. 
Thar* is a wide shallow groove on the middle of she front. The proximal end fuses 
with the abaft at one year, the distal at three and a half years. 

The ulna id massive. It is much longer and considerably heavier than the 
radius, 'rho shaft is curved. The dorsal surface is convex and'most at it is rough 
and attached to the radius by the interosseous ligament, There is a smooth area 
on the upper third, which concur* with the radius in forming the proximal inter- 
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space, and is marked in its upper put by the nutrient foramen. Pram this 
apace a vascular furrow descends to the distal part of the shaft, where there L* often 
& distal Interosseous apace for the passage of veasek. The medial surface is extenr- 
sive, concave, and smooth. The lateral surface k slightly convex, and its proximal 
part is marked by an oblique rough fine or ridge. The proximal extremity k 
large and is bent medially somewhat; ita length k mom than one-third of that of 
the entifE bone. The distal extremity is relatively small; it articulate* with the 
ulnar and accessory carpal bones, and k notched in front to accommodate the ridge 
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on the radius. The bone contains a considerable medullary canal, and k con- 
eolidated at three to three and a half years. 

The carpus comprises Eight bones, four in each row. The bones of the prox¬ 
imal row resemble those of the ox, with the exception of the accessory', which k more 
like that of the horae, but has no lateral groove. The first carpal k small, elon¬ 
gated from before backward, rounded, and articulates in front with the second carpal. 
Hie latter k high and narrow, and articulates with the second and third metacarpal 
bones dktaily. The third carpal articulates with the radial and intermediate 
above, the third metacarpal bqne below. The fourth k the hugest hone of the row; 
it articulates with the intermediate and ulnar above, the fourth and fifth met*- 
c&rpak below, and bears a tuberosity on its volar aspect. 
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Four metacarpal bones are present, The first is absent, the third and fourth 
are large and carry the chief digits, while the second and fifth are much smaller and 
bear the accessory digits. Their proximal ends articulate with each ether and with 
Lhe carpus as indicated above. The dietal ends fuw with the fihaitn at about two 
years of age. 

The third and fourth uHrUH-aipalii ur flit Cm «! from hfort h^kwwnl, tbw-sHd, Mid 
plan'll cliiftr uiflcthtT. The didtaJi i-jlJ of each bean a ln>’hka for ArtkiilAtion, with tba fimi 
phalanx and the wwmaidi- The third u t ht widrr nf the iwb r aJul art iruk«» with all of the distal 
row uf the oarpiu except the first, The fourth Artteulair* with the fourth t+tpe.1 ehirdly, but has a 
urn all f arrt far ti« third. The second bad fifth mel icarpals arc placed furl h-r h**k than the chief 
boom. The fifth ip roroidmibly the thkfcerrfth* tw». Thp prunra*] civds are small lad articu- 
late with the corresponding carpal and nji*tiwft™l boon. The dund nw3 b rehitivriy hurgei ita 
artkLdar surface b eubdylind in front,, trochlear behind. 

Each chief digit comprises three phalanges end three sesamoids- The bonce 
uf iHe chief digits resemble those of the ox in form, but there is no foramen on the 
interdigital side or the extensor process and the proximal sesamoida are narrow and 
ridged behind. The phalanges of the accessory digits (which do not reach lhe 
ground ordinarily) are similar in form but much smaller. Fu-uo n of the proximal 
ends with the shafts takes place at about two yearn for the first phalanges, at about 
one year for the second phalanges. 
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BONES OF THE FELVIC LIMB 

The os cone is long and narrow. The ilium and btchium are almost in line 
with each other and nearly sagittal in direction. The wing of the ilium bends out¬ 
ward much less than in tbe horse or ox. The gluteal surface is divided into two foes*- 
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by a ridge, which is continuous with the superior ischmtic epme behind. The 
pc.Lvie, 3 urfacc presents an extensive rough area behind, which is in Apposition with 
the wing of the sacrum. The smooth iliac area b narrow, and is bounded above 
by & ridge. The crest is convex, and b thick, rough, and prominent in its middle, 
which forms the highest point of the bone. The tuber nanrslc is lower than the 
crest m directed backward, and articulates internally with the sacrum. The tuber 
coup is lower still and is very Little thickened. The Ischia in the female are some¬ 
what divergent and flattened behind. The tubers ore everted and bear three prom¬ 
inences. There is s crest or tuberosity on the ventral surface. The superior 
ischiatie spine is like that of the cow, but in slightly incurved and the muiwular 



Nsek 


Lateral 
tvndfbt 

rku- SB.-lbw Fuui or Ph-; Ajmn Tin, 


■fpitwijotylji 


Mniinl 

rpi&mduk 


TVp^tafi*- 

Uvi? Trochaitirr 



ridges on Ha lateral face ore more pronounced, The symphysed port of the pubis 
m thick and the two bones are almost in a horizontal plane. The iliopectineoJ 
Eminence b prominent and the psoas tubercle is well marked. 

The acetabulum is placed a little further back than in the ox. The rim is 
thick and is cut into posteriorly by a narrow fissure H which leads into the deep foam 
aeetabuh- The three pbces of the os coxit are fused by the end of the first year, 
hut the crest and the tuber iaehu are partially separate till the sixth or seventh year. 
The symphysis docs not usually undergo complete ankylosis. Intemchiikl banes 
are present. 

The inlet of the pelvis is elliptical and very oblique. In a aow of full size the 
conjugate diameter measures five to six inches (12.5-15 cm.), and tho transverse 
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about thrw and a half to four inches (ea, 8.75 to 10 cm,). In the female the floor 
w relatively wide and flattened, especially at the outlet, where the tubera are 
everted; it also has a decided ventral inclination behind- The pelvic axis b there* 
fore correfqxjndmgiv oblique. The ischial areh is wide* In the boar the pubis b 
much thicker and the iscliia are nut everted posteriorly, The inlet b smaller; the 
conjugate diameter b about four and a half to five inches (ta, 11-12,5 cm.), and the 
transverse three to three and a half inches (ca. 7,5-8.75 cm.)- The Sour is concave 
from aide to side and slopes decidedly lees than in the bow. The superior bchiatie 
spines are mure incurved, and the ischial arch b much narrower and deeper 

The femur has a relatively wide and massive ahaFt a on which four surfaces 
might bo recofnktxi. The principal nutrient foramen is situated in the proximal 
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third of the anterior surf ace. The posterior surface is wide, and is limited laterally 
by a ridge which extends from the trochanter major to the large lateral supra- 
condyloid crest. There is no supracondyloid fossa, +The head is strongly curved, 
and is marked toward the medial side by a rather large Fo vea for the attachment of 
the round ligament. The neck is distinct. The trochanter major, although massive, 
does not extend above the level of the head. The trochanteric ridge and fossa re¬ 
semble those of the ox. The third trochanter b absent. The ridges of tbs trochlea 
are similar and almost sagittal. The extremities unite with the shaft at about 
three and a half years. 

The shaft of the tibia is slightly curved, convex medially. The tuberoeity 
ta grooved in Front* and a narrow sulcus separates It from the lateral condyle. 
The facet for the fibula h on the posterior border of the latter, and is bounded 
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medially by an Eminence, The proximal part of the creel u very prominent and 
curved outward, The distal end resembles m general that of the os, but is rela¬ 
tively narrower tracevereely and thicker from before backward. The pmumd 
end unites with the shaft at about three and a half years, the dials! at about two 
years. 

The fibula nxteods the entire length of the region, and is separated from the 
tibia by a wide interosseous spare. The shaft is battened from side to side; the 
proximal part is wide and deeply grooved laterally; the distal part is narrower 
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and thicker, The proximal end & flattened, grooved hiLendiy, and articulates 
medially with the lateral condyle of the tibia- The distal end forms the lateral 
malleolus. It is grooved lab:rally, and articulates with the tibia and tibiaJ tarsal 
medially, with the fibular tarsal bone dktally. The proximal end unites with the 
shaft at about three and a half yeans, the distal at almut two and a half year*. 

The patella is very much compressed transv Finely and presents three 

The tarsus comprises seven hones, The llbial and the fibular tarsals irscmhle 
in general those of the ox. Thu axis of the tibia] k, however, dighlly oblique (yec^ 
tro-mediai), and its distal end bears a double trochlea for articulation with the ecu- 
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t/al and fourth taresia The tuber calck is deeply grooved posteriorly. The 
central tarsal b narrow traiaaVEnwly and thick. Its proximd surface is deeply 
concave, and the plantar bears a large tubercle, The first tarsal is high and 
narrow; rt articulates with the central and second teraals and the eeoond metatarsal 
bone. The second tarsal is small and somewhat prismatic; it articulateii with 
the central above, the third in front, the hist behind, and the second and third 
metatarsals below. The third tarsal is much larger, and is compressed Tram above 
downward, wide in front, narrow behind. It articulates with the central tarsal 
above, the third metatarsal below, the second tarsal medially, and the fourth tarsal 
laterally. The fourth tarsal k Large. Its lateral face is crossed by an oblique 
groove for the tendon of the peroneua longus. The medial surface articulates 
with the central and third taruds. The proximal surface supports the tibia] and 
fibular tarsal bones, and the dktal surface rests on the fourth and fifth metatarsals. 
It craifiea from two centers. The summit of the tuber colds fusee with the nest 
of the botu? *t two to two and a half yeare. 

The four metatarsal hones resemble the corresponding bones of the fore limb, 
but are somewhat longer. The proximal ends of the third and fourth each have a 
considerable plantar projection ; the process on the third has a facet for articulation 
with a discoid sesamoid bone. The second and fifth are placod more toward the 
plantar aspect of the iarge bone* than is the case in the fore limb. 

The first and second phalanges are a little longer and narrower than those of 
the fore limb. 


SKELETON OF THE DOG 
TOTEBE4L COLUMN 
The vertebral formula is GjT^LjSiCyjfc-H, 

The cervical vertebra? are relatively lunger than in the ox and the pig. The 
bodies of the typical vertebra diminish in length from first to last and are com- 
pressed dorechYE/ntraily. The anterior extremity k moderately convex and the 
posterior slightly concave; both are oblique. The median ridge and lateral grooves 
on the dorsal surface of the body are very well marked. The second, third, and 
fourth have distinct ventral spines. The spinous process of the third has the 
form of ft long low crest; in the remainder it La higher, blunt-pointed, and inclined 
forward. The transverse processes of the third, fourth, and fifth project ventrally 
and backward, and divide into two branches; of these, the anterior one ia thin, 
and the posterior is thick and tubcrculAte at its free end. The process, of the 
sixth has two parte; one of these k an extensive quadrilateral plate which is di¬ 
rected vcatro-laterally and is ridged on its medial surface; the other part is short and 
blunt, and k directed outward mid a little backward and upward. The seventh is 
readily distinguished by rts shortnews the length of its spine, and the single trans¬ 
verse process. The posterior articular procc&ras bear tubercles which are large on 
the third, fourth, and fifth. 

The ventral arch of the atlas is narrow from before backward, and bears a 
small tubercle posteriorly. The dorsal surface of the* 1 dorsal arch ia strongly convex 
and rough centrally, TTie wings are wide, flattened, and almost horizontal. The 
dorsal surface is rough. There is an alar Botch (Tncisura alark) on the anterior 
border instead of the alar foramen. The foramen tnmsversarium IB present. 

The body of the axis is flattened dnrao-vnnLjally, especially in front. The 
dens b rounded and relatively long, reaching almost to the occipital bone; it ii 
Inclined upward a little. The articular surfaces which flank it are enadyloki in 
form and very oblique. The ventral surface k wide, and k divided by a median 
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crest into two ftjssae. The transverse proceed are single, pointed, directed back¬ 
ward and outward, and perforated by relatively large foramina trims vemuifi- The 

Hpinoue process m thin and of jn^xlcnito 
height, but very long? it is prolong for- 
ward 30 as to ovcrlmng the doraal arch of 
the atlas, and is terminated behind by a 
tuberosity whieh is connected by two 
crests with the posterior articular prw- 
rare. The anterior notches are Large 
and are never converted into foramina. 
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The bodies of the thirteen thoracic vertebra arc wide and compressed doreo- 
ven trail y, especially at each end of the region- Their enn- 
r& anterior surfaces arc depressed In the middle The 
posterior facets for the heads of the ribs are absent on the 
last two or three. The transverse process** rreembie those 
of the horse. They bear mammiliary processes cicept at 
tbs anterior end of the region. The facets for the tubercles 
of the ribs are large and concave in the anterior part of tho 
series, and becyme smaller and slightly convex further back. 
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AltElJfiTftH Of THI. DOG 


The tat three have accessory pmceaea also, The first three or four spinous proc¬ 
esses are about equal in length. Behind this they become gradually shorter to tta 
ten t h t and then remain equal. The backward Slope is most marked in the ninth 
and tenth. The eleventh is practically vertical (anticlinal vertebra), and the tat 
two incline slightly forward. 

The bodies of the seven lumbar vertebra are decidedly flattened doreo-ventrallv, 
and increase in width from first to tat. The length increases to the sixth. The 
transverse ptwotea are plate-tike and are directed forward and downward. Their 
length increases to the fifth and sixth. They form no joints with each other or 
with the sacrum. Their extremities are enlarged, with the exception of the tat. 
The accessory processes project backward over the posterior notches of the tat 
five. Tha anterior articular processes are large, compressed laterally, and bear 
mammillary pwceastA, The spinous pttra&et are hroad below, narrower above, 
and with the exception of the last, incline a little forward. Their height diminishes 
behind the fourth. 

The sacrum results from the early fusion of three vertebra!. It is short, 
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wide, and quadrangular. The spines are fused to form a median crest, which is 
notched, however, between the summits of the spento* On either side axe twa 
tubercles, vestiges of the fused articular processes, The pelvic surface is deeply 
concave and presents two pairs of fonmma- The wing* are prismatic and very 
high* Thnir lateral surfaces are extensive, face almost directly outward, and bear 
an auricular surface on the lower part. The anterior surface of the body of the 
tat vertebra ia extensive, depressed in its middle, and tare a prominent lip below. 
TtH= anterior articular precedes are large and have extensive, slightly concave 
faocta which face danu-mcdiaLLy. The posterior articular proctae* are small. 
The txansverae precedes of the last vertebra project backward and may articulate 
or fuse with those of the first coccygeal. The sacral canal is strongly comprised 
dqiBo-ventrally. 

The coccygeal vertebras are fully developed m the anterior part of the region. 
The area is complete in the firet six usually. The first three or four have well de¬ 
veloped articular processes at each end. Behind this the posterior processes 
quickly disappear, and the anterior ones become non-articulax and gradually re- 
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duced in riie, The ira&sverac processes of the Gist five or six are relatively large; 
behind this they quickly disappear, Hemal arch eg (or chevron bones) in the form 
of a V or V occur vent rally at I he intercentral junctions of the third, fourth, and 
fifth usually. They transmit the middle vnxyxeal arteryr which parawa between 
pair* of ventral tubercle* further back. 

Curves-- A gentle curve, convex vcntrdJy p is formed by the cervical and the 
anterior part of the thoracic region. The posterior thoracic and the lumbar 
vertebra form a aceond curve, concave veulrally* The sacral promontory is well 
marked, The sacrum mud the anterior part yf the coccygeal region constitute 
a third and more pronounced curve, concave vent rally. In long-tailed dogs the 
Bacns-ooccygeal region is somewhat S-shaped. 

Vifiitim-Numcriat variations w* iwt eumfisaB tiwpl in ibe cowyiral rttfW 1 - TKe 
nnrilHv of EharjuSi? vertefcr* easy he twelve or fourth, with or wiiJhjui compensatory ehanp* in 
ibc lumbar TTfcion. G™d ccwfiid » ewie with eight lumbar and d* oauhI number of thoracic 
wKebrs. Six lumbar with fourteen thcrwdi? vnt^w have been met with. The bit cgecygcal 
Hmrfirar* uni tm with the sacrum. 


THE HJBS 

Thirteen paira of ribs are present, of which nine are sternal and four asternal. 
They are strongly curved, narrow, and thick. Those in the middle of the series 
are the longest. TKe firat eight or nine inereaM; in width in their lower part. The 
last rib is usually Hosting. The heads of the last two or three articulate with only 
one vertebra. The costal cartilages are long and curve vent rally and forward; 
the length and curvature of the frest pair are striking special featurte. 

THE STERNUM 

This is long, laterally compressed, and consists of eight steroebnc, which fuse 
only in exceptional caeca and in extreme old age. The fire* segment is the longest; 
its anterior end is blunt-pointed and hear? a short conical cartilage. It widens 
at the point of articulation of the first pair of cartilages. The last segment is 
aWi long, thinner than its predecessors, wide in front, and narrow behindj where it 
beam a narrow xiphoid cartilage.. 

The thorax is distinctly barrel-like and is not decidedly comp-rpracd anteriorly 
like that of the horse and ox. The inlet is oval and is relatively wide on account 
of the marked curvature of the first pair of ribs and cartilages. 


BONES OF THE SKULL 1 
CiamuH 

The occipital hone is similar in position to that of the home. The nuchal crest 
is prominent, angular, and directed backward. Just below the crest are two rough 
imprints or tubercles for muscular attachment. The surface below these is convex 
from side to ride and concave dorw-vent rally. On each side, at the junction 
with the BCjuamoua temporal, is the mastoid foramen which opens into the cranial 
cavity. The condyle* are somewhat Battened and are widely separated above; 
at the medial ride of each is a short condyloid caned, which opens into the temporal 
canal. The paramostoid processes are very abort. The basilar part is wide and 
joins the bulb tympanic* on cither ride? its ventral surface is Rattened and the 
tubercles are at thfr junction with the bulb. The hypoglo™! foramen is small and 
is dose to the foramen becnim postering the latter is bounded in front by the bulla 
tympanic*, behind and medially by the occipital bone. 

i In Uw foUawing drecriptboiu of the separate boon m intermediate type —* p , a fo* terrier, 
—« tokcted F and Ok mart nteiVLag La the bmchywfihitija and doEJ rlwec phivtic bn*d» 

wlU be wddered In the KrtiWt an ihr pkuU. u m wbok. 
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BnunH or the poo 


The interparietal bone fuses with the occipital before birth. Il bears the high 
posterior part of the parietal crest, and is wedged in between the two parietal bones. 
It forma the central part of the tentorium otfteum, which is thin cknd curved, eon- 
cave ventrally. Ita base concurs with the occipital and parietal bone* in the for- 
mation of a transverse canal which ia continuous with Ibe temporal canalfi. 

The parietal bone ia rhomboid in outline and U strongly curved. It ia exten¬ 
sive and forma the [greater part of the roof of the cranial cavity. At the junction 
of the right and left bones there ia a prominent parietal crest which ia continued 
upon the frontal bones. The ventral border articulates with the temporal wing 
of (bo sphenoid by ita anterior part and with the squamous temporal in the remain¬ 
der of its extent. The external surface enters into the formation of the temporal 
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fossa, The cerebral surface ia marked by digital impressions, and by grooves for 
the middle meningeal artery and ita branches. 

The external surface of the frontal bone ia crossed by a frontal crest, which 
extenda in a curve from Lhc parietal crert to the supraorbital process, and separates 
the frontal and temporal parte. The frontal parte of the two bones form a central 
depression and slope downward and forward. The supraorbital process is very 
short, bo that the supraorbital margin ia incomplete as in the pig. The supraor¬ 
bital foramen is absent. In front (here m a narrow pointed nasal part which fits 
in between the naaal hone and the maxilla. The orbital and temporal parte are 
relatively extensive. Two ethmoidal foramina are commonly present. The 
frontal sinus is confined to the frontal bone. 

The parts of the temporal boo* fuse early. The sy somatic process curve* 
widely outward and forward- Ita anterior part is beveled ventrally and articulates 
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exteimiTEly with the corresponding process of the malar. The articular surface 
for the condyle of the mandible canadatH of a tawme groove which is continued 
upon the front of the large puetgLanoid process. Behind the latter is the lower 
opening of the temporal canal. There is no condyle. The mastoid part is Jmialt, 
but bears a distinct mastoid process. The external acoustic me*tU4 ia wide and 
very abort,, so that one can see into the tympanum in the dry skull. The bulla 
tympanlca is very large and is rounded and smooth; It* medial side is united to the 
basilar part of the occipital bone. Above this junction and roofed in by the union 
of the petrous part and the barao&jipital ia the pefro-basilar canal (Canalis petno- 
hMaJaris); this transmits a vein from the floor of the cranium to the foramen lacerum 
postering The latter opens into a narrow depression behind the bulla tympanlca. 
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It transmits the ninth, tenth, and eleventh cranial nerves. The carotid canal 
branches off from the petro-ba^ilar, pesws forward lateral to it through the medial 
pari of the bulla tympanies, and opens in front at the carotid foramen; it transmits 
the internal carotid artery. The Eustachian opening is immediately lateral to the 
carotid foramen. The muscular and hyoid proces^^ are extremely rudimentary. 
The petrous part projects into the cranial cavity and forms a sharp prominent 
pctimal crest. The medial surface presents a deep floccular fossa above the internal 
acoustic meatus. The anterior surface is also free. The anterior angle is perforated 
by a canal for the? trigeminal nerve (Combs nervi trigemini). 

The body of the sphenoid bone is flattened dorso-ventraiiy. The hypophyseal 
fossa is shallow, but the dorsum Mills is well developed and bears posterior dinold 
processes. A pair of anterior clineid processes [Procerus clinoidei oral™} pro- 
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ject- back from Uae roots of the orbital wings. The latter are relatively small and 
jut crowd laterally by a crest, which is continued forward upon the palatine bone. 
The temporal wings are extensive and articulate do nlly with the parietal®, Per¬ 
forating the rwt* of the wings are the following foramina, named from before back¬ 
ward: The optic piuwra through the orbital wing, The foramen orbitals is a little 
lower and is at the junction of the wings. The foramen rotundum opens into the 
alar canal, which passes through the root of the short but wide pterygoid process. 
The foramen ovale jp near the posterior border of the temporal wing. There Is no 
sphenoidal sinus. 

The ethmoid hone is highly developed- The cribriform plate k extensive* 
and the olfactory fossm are very deep. The ethmoidal crest is little developed, and 
often incomplete, The perpendicular plate ii long. The lateral masses are greatly 
developed and project into the frontal nulls r There air four large endoturbi nates 
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and ski octoturhinates. The lamina Litoral i* b extensive and farms the medial wall 
of the maxillary sinus. Its ventral bolder joins Ihp palatine pruee^ of ihe maxilla 
and the horizontal part of the palate bone A shelf-like plate extend* inward from 
it* lower part and concurs with the similarly incurved part of the palatine bone in 
forming the lamina transversalis,. which divides the olfactory fundus of the nasal 
cavity from the naso-pharyngeal meatus. 

Face 

The maxilla k short, but very high posteriorly. The facial erest is absent. 
The infraorbital foramen is over the alveolus far the third pramolar. Tin? frontal 
process fits into a deep notch between the nasal and orbital parts of the frontal 
bane, and Ihe middle part of the posterior border lies along the orbital margin. 
There am more or less pronounced ridges, juga alveoLaria, over the ranine and 
molar teeth. The zygomatic process is abort and thin^ it is completely overlapped 
laterally by the malar, and m perforated by a number of foramina (Foramina 
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oJveotam). A maxillary tuberosity Is not present in the Adult, but there is a 
pointed projection, the pterygoid process, behind the last alveolus. The nassJ 
surface bt>m a abort turbinate crest oa it a anterior part, behind which it is deeply 
concave and forms the lateral wali of the maxillary idnue. The palatine process is 
abort, wide behind , and moderately arc bed from aide to aide. The anterior palatine 


FwflfrWA yonwnffl Owi'jAM 
AjfjKsitotfi PiJjLffHUR* mmdyh 


Foramen htfrTUm pttfrrht* -_ 1* ^ J 
StylcmtiMteid /owifW 

A/raJitf viwtinw 


PuHimubuf prMt *1 

SifiUd ipwypantia 
Tempcroi mnal 



Mvltr Wl‘ 


JYfmd^r 


ffiiFunr ii>C.h 


Zypmotir jpCoctbp e/ tttdJdr 

bmt 


pr t krr« if/ jnflgrtfto 


J Tvntffjilfd: 


/ r.C^lT 


Fr4i Jil—9Ktf14- •■if V LrTtiL Vcnr r Lilian MipnitUi 

A. Ru!lt p*n nt Kd*pirt*l bmbe, ir, fciodjr al *vb«i»id b«w: t, wnwr. /■-, IT, f-^odiruUr ■=*' =•*«■»-* 

cW tuULr . jf, Irfor-J iiflii U-an, I, EuiLdrhiali OptllJSijB, J. MlknyJ rpunsitj imrr-*=., 3 , fen^pd in-mia; 4. S, 

pcrtccL-jf *ftd kJUjtfUiT atnrsji^Ei Ctf jJfcr rajiml, A fiiTiiiiiJS Ofttauk ; ?, CO*|H#IrCHd N, Mtii-nUr rnwsvH -af l*rnp.T&J 

bOM3 » JsrafirlAL*: prww; 1QL Mimliti , 11, t-iEmnr [dkbn. ffnllah; 12 , ptUCJ M (700*4., 1A 

p«JuiH bHi; H r iM»tQrii i^.ruiTii rn Tt™ La * pi^ ^n=™J i^tacr « ^ ria*i W •frabixCL. 


foramen is situated at or dose to the transverse palatine suture and about midway 
between the median suture and the alveolar border. The palatine j^roove is dis¬ 
tinct. The large alveolus for the canine tooth h completed by the premaxilla. 
The small alveolus for the first prcinolar is separated from the preceding one by a 
small interval. The next two consist of anterior and posterior parts for the roots 
of the teeth. The fourth and fifth are much larger and are divided into three 
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parts. The teat is email and consist* of three division*. The infraorbital canal k 
abort. 

The body of the preiwtilla is compressed donso-ventTfilly, and contain* three 
alveoli for the incisor teeth, which increase in rise from first to third; it also com¬ 
pletes* the medial wall of the huge alveolus for the canine tooth. The foramen 
inttMvura is very small except in targe ftkullk* The interalveolar border is wide 
and very short- The nasal process in wide at its origin and tapers to a sharp point 
behind; the anterior part curves upwards backward, and a little inward, and forma 
the lateral margin of the osseous nasal aperture; the posterior part extends back¬ 
ward a long distance between the nasal hone and the maxilla. The palatine process 
turns upward and outward, forming with its fellow a wide groove for the septal 
cartilage; thu posterior end is pointed and its into a notch between the palatine 
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processes of the mwdUfie, and supports the end of the vomer. The palatine fissure 
is short but wide. 

The bruuDtal part of the palatine bone is extensive^ forming about one-third 
of the hard palate. It presents a variable number of accessory palatine foramina. 
There k usually a pointed posterior nasal opine (Bpina naaalia aboralk) at the end 
of the median suture. The palatine canal Li sometimes formed entirely in this bone- 
The perpendicular part is even more extensive. Its lateral surface k chiefiy fn» 
and forms most of the medial wall of the large pterygo-palatine fossa. The max¬ 
illary foramen is situated in a deep between this bone and the cygomatic 

process of the maxilla- Just above it there is commonly another foramen which 
opens into the nasal cavity. The posterior palatine and sphenopalatine foramina 
are situated further back and a little lower; the former u ventral to the latter. A 
horizontal plate extends from the nasal rf ore, meets that of the opposite bone, and 
completes the lamina Lronaveraalk spoken of in the description of the ethmoid bone. 
There ts no palatine sinus. 

The pterygoid bones are very wide and abort. They form a considerable part 
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of t he lateral boundaries of the posterior nares. The lower and posterior bordeni 
are free and at their angle of junction there is & variable hamulus. 

The nasal bones are (in most breeds) long and wider in front than behind. 
The facial surface fa variably concave m rta length and is helmed toward the 
median suture so as to form a central groove. The media] borders turn downward 
and form an internal nanoi crest which become very prominent behind. The pos¬ 
terior parts fit into a notch formed by the frontal bones. The anterior ends form 
an almost semicircular ft™I notch. 

The lacrimal bone is very small. The facial part extends very little or not 
mt all beyond the orbital margin. The orbital surface is small and triangular, 
and presents the entrance to the lacrimal canal. 

The large zygomatic process constitutes the bulk of the malar bona. It is 
very long and is strongly curved. The dorsal border is convex, free in front, where 
it forms part of the orbital margin, beveled behind for articulation with the similar 
process of the temporal bone. Between these it hears an eminence^ the processus 
frontalis, to which the orbital ligament is attached. The body of the bcue may be 
considered to consist of a lacrimal process directed dismally and fitting in between 



the lacrimal and maxilla, and a maxillary process directed ventrelly. The facial 
surface is convex. 

The dorsal turbinate bone is in its anterior part a simple plate, attached by 
one cd^e to the nasal bone; it curves vcntro-medially, and its free border is thick¬ 
ened and everted. The posterior pari is wider and resembles the ethmoturbinatefl, 
with which it ia connected. 

The ventral turbinate hone is short and very complex. It ts attached to the 
nasal surface of the maxilla by a haasl lamina, which divides into two secondary 
lamella. The latter detach numerous tertiary lamella, which are coiled and have 
thick free edges. 

The vomer is not in contact with the posterior part of the floor of the nasal 
cavity, and does not divide the posterior oarcs. The posterior end is narrow and 
deeply notched. Near the posterior nares the two plates curve outward and join 
the palatine bones and assist in forming the lamina transversal is, 

The two halves of the mandible do not ftm completely even in old age, ao that 
there is a permanent symphysis mandibular The body presents six alveoli for the 
indoor teeth and two for the canines. The incisor alveoli increase in site from first 
to third. The canine alveoli extend deeply downward and backward. The rami 
diverge less than in the pig. The ventral border of the horizontal part is convex 
in its length and is thick and rounded. The alveolar border m slightly concave in 



m 


BJtELETOy OF Tilt P 0 Q 


iti length and is a little everted, especially in its middle ; it presen Lb flevra alveoli 
fnr the lower cheek teeth,. which resemble those of the upper jaw except that the 
fourth and sixth are much amaller and the fifth u like the fourth of the upper series. 
The Interalveolar apace is very abort or even absent. There are two or three men¬ 
tal fcremtuite on either aide. The vertical part Is relatively Email. Its lateral sur- 
face presents a deep masseteric fossa (Fossa maeseterica) which encroaches on the 
eoronokl process and is limited by ric%es in front and below. The medial surface 
is convex and is marked by the usual mandibular foramen. At about the same 
level as the Latter m the rough angular process (Processus angularis), which pro¬ 
jects backward from the posterior border and is equivalent to the angle of the 
other animals. The condyle is pEaoed very low—not much higher than the apex 
cT the canine tooth when the bone is resting on a flat surface. It is long trans¬ 
versely and the medial part of the articular -furface in much the wider and ex tends 
over the posterior surface. Its long axis is a little oblique, the medial end being 
inclined somewhat downward and forward. The coronokl prone* m very exten¬ 
sive and is bent slightly outward and backward. 

The body of the hyoid bone is a slightly curved transverse rod; it ia compressed 
from before backward, md bears no lingual process. The thyroid cornua are per¬ 
manently attached to the body by cartilage; they diverge widely, curve inward, and 
are compressed laterally. The small cornua are shorty prismatic,, and strong. The 
middle cornua are commonly a little longer than the great cornua; they an? com- 
pressed laterally,, and are slightly enlarged at the ends, which are joined by cartilage 
to the adjacent comun, The great cornua are bent outward and are somewhat 
twisted. 


THE SSUIX AS A WHOLE 


The different breeds of dog* display great variations in the form and rise of 
the skull. Those which have a long narrow' skull (e< p., greyhound, collie) are 
designated dolichocephalic. Other dugs («, g ri bulldog, Email pan i pi*, pugs) have 
very broad, short skulls and are termed brecbycephalk. Intermediate forms 
g., fox terrier, dachshund) are mesaticepbalic. 


The kngtfi is lwunlly mwinuetl fma th* auefcid rrest to the wnoriar rnd of the prsraaxi]. 
kry irtari. *nd U» brtsdtta fetiwn ih? tummite of the lyfrunaiE? Arrhc* The cephalic lod™ 
bmdthOB^ tb * ubihn buer equal JQO; ihn formula »■ 

E y i* ” “ indn. The index uf sxcftfBc dolichocephalie trnedi w about SO, 

ae in the greyhound, and chat of brechycephafic ej.irci.inecu mav be u high nj BG, 4* In the cuk and 
mmetoy tefrim. Apwnj; the mMattMpfcudie tvyr* iwe the'fox Lemtt. with rm index a£ ihmit 
70 , a*d 1he *Uu Pomeranian, with *br abftil TZ to 7 *. Tlte eraWfiirid Lndei b the rrlation of 
the cUbIadcc between the uuehal emit end the froaicrfiual *uui™ to that betwei-n the latter and 
the EiseaJ notch. I| *wm from 10 r 3 in extreme brachyr^ptuiiic hroeda to 10 ; 7 in txi 
4ohL-J:i»rpba£jc lubjecte. 


Ths frontal surface show's the wide outward curve of the xygomatic archea 
and the great extent of the temporal fossae. The latter are separated by tfee parietal 
crest, which in the larger breeds is very strung and prominent, and is continued by 
the diverging frontal crests to the supraorbital process. The frontal and mwai 
regions are centrally depressed, and are more or lt*sa concave in profile. The nasal 
region is narrow' and Is terminated in front by a nasal notch. In the extreme 
brachy cephalic breeds the difference.’! an? very striking. The cranium is stronglv 
convex in both direct ions and ia considerably longer than ihe face. The parietal 
erswt m more or less effaced posteriorly and is formed by the interparietal only. The 
parietofrontal create are separated by an interval behind anil diverge to the supra- 
orbuid processes, *j that the temporal fossa? are widely separated. The frontal 
ngiem h wide, strongly convex, and has a shallow central depression. The ual 
region is very short, relatively wide, and centrally depressed, In profile there ia a 
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marked depression at the fnmUniAS&l Junction, producing what Is termed by fan- 
dere the “stop" ot the Tam. 

On the literal stirfaca the great extent of th& temporal fossa ia seen. The 
orbit communicates freely with the fnon,, the posterior part of the orbital margin 
being absent in the dry skull. The axis of the orbital cavity forma a much smaller 
angle with the median plane than In the horse and ox. A distinct creat marks the 
limit between the orbital cavity and the extensive pterygopalatine foaaa. The 
precrbital region is somEwhat triangular concave in its length, and convex dorso~ 
ventrally; the infraorbital foramen is on its lower part above the third cheek tooth. 
In Extreme brachyoephaljc breeds the orbit is relatively very large and the prter- 
bital region extremely short but high. In the bulldog the lower jaw protrudes be¬ 
yond the upper—s condition known as prog¬ 
nathism, The opposite condition, hrachypLa- 
thiirvi, Ls seen in the dachshund. 

Striking feature* on the basil surface of 
the cranium are the width and flatness of the 
basilar part of the occipital bone, the small si» 
of the parnmastoid processes;, the large die and 
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rounded Fbape of the bulla tympanic*, and ibe grooved form of tbs articular sur- 
faces for the mandible. The posterior naree are long and narrow and are not 
divided by the vomer The hard palate is usually about half the length ol the skull. 
It m commonCy marked by a median crest or rough line, and on each side arc the 
anterior and accessory palatine foramina and the palatine grooves. The width 
is greatest hetuccrt the fourth pair of cheek teeth h and here there j* in most skulls 
a pronounced depression on either side. The lengthy width* and contour vary 
greatly in different breeda. 

The angle of divergence of the rami of the mandible varies from 25 to 30 de- 
grees: it ts smallest in the greyhound, largest in extreme brachycephalic type^ 
e. g ., bulldog* pug. 

The nuchal surface U somewhat triangular, with the base ventral, ThE Hum- 
mst Ls formed by r the nuchal crest, wSiieh projects very strongly backward b the 
large breeds. Below it there are two very distinct rough imprint* for muscular 
attachment. In some skulls there is a thin median occipital crest, in others a 
rounded elevation. Laterally arc the temporal crests and the maajtoid processes. 
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The mastoid foramen is at the junction of the occipital and temporal bones, above 
the root of the paramastoid process it opens direct(y into the cranial cavity. 
The foramen magnum varies greatly in form; mont often the transverse diameter U 
the greater, but in some skulEh it ia equaled or exceeded by the vertical diameter 

The crank! cavity (Fig. 212) corresponds in form and sire with the cranium, 
especially in those breeds in which the various cresta are more or less effaced and 
the frontal anuses are amall. The basi-craniol axis is almost parallel with the 
palate, and the floor is flattened. The anterior foran is narrow and is only slightly 
higher than the middle one. The ethmoidal foeaai am very deep and the crest h 
little developed. The hypophyseal fossa is variable in depths and the dorsum sell* 
b relatively high and beare clinoid processes laterally. The cerebral and cerebellar 
compartments are well marked off laterally by the petronai cresta and dornslly by 
the tentorium otsieum. The base of the latter is traversed by a canal which con¬ 
nects the two temporal canola. The anterior angle of the petrous temporal k 
perforated by a canal for the trigeminal nerve. 

The nasal cavity (Fig. 2l£j conform* to the shape of the face. Its anterior 
aperture ia large and nearly circular in most dogs. The complex ventral turbinates 
occupy the anterior part of the cavity to a large extent, except near the aperture. 
Behind the ventral turbinate is the largo opening of the maxillary sinus. Behind 
this the cavity is divided by the lamina irons vanudis into a large upper olfactory 
region or fundus nod and a lower naao-pharvngeal meatus. The fundus h occupied 
largely by the etbmniurbinateft- The posterior nare# are undivided and an? in 
general long and narrow, but vary with the shape of the skull. 

The frontal sinus Is of oonsdarable size In the large breeds, but Is confined to 
the frontal bone- It is usually divided into a small anterior and a much larger 
posterior compartment, each of which opens into the dorsal ethmoidal meatus. 
The fdnUH ia very small in extreme brachyecph nlie types. 

The maxillary sinus is small,, and is in such free communication with the naaal 
cavity an to moke it rather a recess than a true sinus. It ia bounded medially by 
the lamina Lateralis of the ethmoid, and Ha lateral wad b crossed obliquely by the 
naeo-Lacrimal canal. The roots of the molar teeth do not project up into it. 


BONE$ OF THE THORACIC LIMB 

The da vide is a small, thin, Irregularly triangular bony or cartilaginous plate. 
It ia embedded in the brachiocephalieuj imiBole in front of the shoulder-joint and 
fomis nu articulation -with the rest of the skeleton. (It ia nearly an inch long in 
o large cat and is a nlcndcr curved rod,) 

The scapula b relatively long and narrow, The spine increases gradually 
in height from above downward and divide* the lateral surface into two nearly 
equal fm& It* free edge b thick and rough above, and at the lower part b thin 
and bent backward. The acromion b short and blunt and h opposite the rim of 
the glenoid cavity. The wuhsrnpular fossa is very shallow and is marked by rough 
line* (Linen musculares). The rough area above it for the attachment of the wi- 
ratue venlralLt is large and quadrilateral in front, narrow and marginal behind. 
The anterior border is thin, strongly convex, and sinuous. The posterior border 
b straight and thick. The vertebral border is convex and thick and bears a band 
of cartilage. The anterior angle k rounded. The posterior angle b thick and square- 
The neck is well defined and bears a rough eminence posteriorly, from which the 
long head of Lb* triceps arises. The glenoid cavity k continued forward upon the 
lower face of the tuber scapula?, which is blunt and bean? no coracoid process. The 
cervical angle La opposite the firat thoracic spine; the dorp*J angle lies above the ver¬ 
tebral end of the fourth rib, and the glenoid angle at a point juat in front of the 
Sterna! end of the first rib in the ordinary standing position. The tuber acapnia; 
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unites with the rest of the hone at six to eight mouths. The shoulder has a great 
range of movement on the chest wall. 

The humerus i* relatively very locgj rather slender r and lias a alight spiral 
twist- The shaft is somewhat compressed laterally, especially in its proximal two- 
thirds; this part is curved in varying degree, convex in front. The deltoid tuber* 
wily has the form of a low ridge, and it is continued by a crest which runs up^ 
ward and backward and beam a tubercle on its proximal part. Another line runs 
from it down the anterior aepect and for™ the medial boundary of the very shallow 
musculo-spiral groove. The nutrient fommen is about in the middle of the posterior 
surface, A alight elevation on the proximal third of the medial surface represents 
the toms tubercle. The head is tong and strongly curved from before backward. 
The neck is better marked than in the horee- The undivided Lateral tuberosity is 
placed well forward and extends little above the level of the head* The medial tu- 
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berosity is small. The intertuberal or bicipital groove is undivided and Is displaced 
to the medial side by the extension forward of the lateral tuberosity. The distal 
end bears hlu oblique trochlear articular surface for articulation with the radius and 
ulna, the lateral part of which is the more extensive and is faintly grooved. The eph 
condyles are prominent. The coronoid and olecranon fossm often communicate 
through a large supratrochlear foramen. The proximal end unites with the shaft 
at about one year, the distal at six to eight months. 

The two bones of the forearm are relatively long and articulate with each other 
at each end in such a manner as to allow of slight movement. A narrow tutor- 
oaeeous space separates their shafts. The radius is flattened from before back¬ 
ward and increases in site dktoJIy. The shaft forms two curves, so that it is con¬ 
vex doraslly and medially. The dorsal surface is convex in both directions and is 
marked in its distal half by a groove for the oblique extensor of the carpus. The 
volar surface presents the nutrient foramen in ito proximal third,, and bears a rough 
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line (Crisis mteroasea) laterally for the attachment of the mteroreenua ligament. 
The proximal end (C&pitulum radii) ia relatively small and is supported by a dis¬ 
tinct neck [Galium radii). It bears a concave surface (Fovea capitulij for articu¬ 
lation with the humerus, and a convex marginal area (Cireumferentia articularis) 
behind lor the ulna. The radial tuberosity is small. There is a huge lateral tuber¬ 
osity and below this a rough eminence. The distal extremity is much wider. 
It has an extensive concave carpal articular surface. Its medial border projects 
downward, forming the styloid process of the radius. laterally there ia a concave 
facet (Inelsura ulnarie radii) for articuLation with the ulna. Doraally are three 
distinct grooves for the extensor tendons. The ulna ia well devdopedj but dinjiu- 
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is!i« ill silt dill ally. It croasfti tbo to 1« surface of the radiue medioJatwndly. 
The shaft is large and three-sided in its proximal two-thirds, smaller and more 
founded Wow. lia dnhsai suriace b in grncral rouK L. The nutrient foramen * 
near the proximal end. A vascular groove descends from it and Indicates the course 
of the inictwsmua artery. The proximal end ic relative!v short ‘ It i* concave 
and smooth medially, convex and rough laterally. The olecranon is moved and 
bear? three- prominences, of which the posterior one is large and rounded- The 
M-mdimar notdi ia wide below and completes the surface for articulation with the 
trochlea of the humerua Below it is a concave surface (Incisura radlalis) which 
articulate with the back of the head of the radius, and below this is a W which 
receives a tuberosity of the radius, Thu distal end (CapUulucn uln*) is small and 
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\s produced to a blunt point (Frtceaaus stvloideus uLqjb). It articulates with the 
ulnar carpal distally, MiA haa a convex facet on its dor*>medial aspect for the rjwfiua 
The proximal end of the radius unites with the shaft at M* to right months, the 
distal at about one and a half years of age, The olecranon and the diatal end of the 
ulna fuse with the rest of the bone at about fif teen months. 

Hie carpus comprises seven bonoa—three In the proximal row and four in the 
distal, The numerical reduction m the proximal row is apparently due to the 
fusion of the radial and intermediate, constituting a large bone (radio-intermediate) 

which articulates with almost all of the 
distal surface of the radius and with the 
bonce of the distal row. It projects promi¬ 
nently on the volar surface of the carpus. 
The ulnar carpal is long; it articulates with 
the radius and ulna above and the acres- 
sory behind; below it rata on the fourth 
cwpal and is prolonged downward to bc- 
ticnlat* with the fifth metacarpal akq. 
The accessory is cylindrical, constricted 
in its middle and enlarged at each cod; the 
anterior extremity articulates with the 
ulna and ulMrcarpal bone. Hie first car¬ 
pal is tbe smallest bone of the lower row; 
it articulates with the second carpal later¬ 
ally and the fcrat metacarpal Hist ally. The 
second carpal is wedge-shaped , the base be¬ 
ing posterior; its proximal surface is con¬ 
vex,, and its distal ts concave and rats on 
the second metacarpal, The third carpal 
ia aumewhat like the second; its distal sur¬ 
face is concavi! ami articulates chiefly with 
the third metacarpal. The fourth carpi 
is the largest of the row; it articulates with 
the fourth and fifth metacarpal^ Two 
email bona or cartilages may be found on 
the volar surface at the junction of the two 
rows* and a third small bone articulates 
with the medial side of the radio-inter- 
mediater* 

Five metacarpal bones are present. 
The first ia much the shortest; the third 
and fourth are the longest, and are about 
0 ™ w ooa-fifth longer than the aecond and fifth, 

* iw, ™ f w j i**. Whii Th f efth 1 “ *!“ ™ ie81 at \ hc proiinml end 

fc-vKudi■ K fNmrwv br trod™ Md is slightly shorter than the second, 

PH cm ouiqiiuk. They are dose together above* but diverge 

somewhat it is tally; the first is separated 
from the second by a considerable Lnteroneoua space. They are so arranged as to 
form a convex dorsal surface and a concave volar surface, which corresponds to 
the hollow of the psJm of the hand in man- Each consists of a shaft and two ex¬ 
tremities. The shaft is compressed from before baclcward. In the third and fourth 
it is almost four-aided, in the second and fifth three-sided. in the first rounded. 
The pryximal ends (Based articulate with each other and with the corresponding 

3 The ihbd boac tm termed the ptn-odd: la ihr o.l bj Btri u w P uRhini, ud La regudad 
by soma suthore u the vestige of mi iddiUoaol digit, the prepollti, 
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carpal bones. The c&rpsJ articular surface formed by them is concave from aide 
to nde r convex from before backward. The distal ends (Ca p i tula) have articular 
surfaces of the nature of a head, but bear a sagittal ridge on the volar aspect, ex¬ 
cept the first, which is grooved. Ossification. is complete at Eve or nix months of 
age. 

The five digits have three phalange* each, except the first, which has two. 


The third and fourth digits are the 
Congest; the first i$ very abort and does 
not codie in contact with the ground 
in walking. The first phalanges of the 
chief digit* have four-aided shafts, 
which are slightly curved dor&ally. 
The proximal end of each has a con- 
cave surface for articulation with the 
metacarpal bone and is deeply notched 
behind. The distal end baa a trochlea 
for articulation with the second pha¬ 
lanx, and depressions on each side for 
ligamentous attachment. The second 
phalanges are about two-thirds of the 
length of the first phalanges. The 
proximal articular surface consists of 
two cavities separated by a aagittsl 
ridge. The distal extremity is wider 
and flatter than that of the first. The 
third phalanges correspond in general 
to the lone of the claws. The base has 
on articular surface adapted to the 
second phalanx and is encircled by a 
collar of hone [Crista ungnicularis). 
The volar surface bears a wing or tu ber* 
oaty, and on each side of this is a fora¬ 
men. The ungual part is a curved rod 
with a blunt-pointed free end- It a 
rough and porous. Its base forms with 
the collar previously mentioned a deep 
groove p into which the proximal border 
of the daw is received. The tw U pha¬ 
langes of the first digit resemble in ar¬ 
rangement the first and third phalanges 
of the other digits* Ossification is 
complete at five or six months. 

Nine velar sesamoid* are usually 
present. Two are found at each meta- 
carpo-phalangeal joint of the chief 
digits. They si* high and narrow, 
articulate with the distal end of the 



Fm. 33 E.-—£ IXLTK-Ji OP Drrr.il. Fait or F.|u*t THuna 
JJink 09 DOOi EkhiL Vin, 

Tb« dwt» in itmil I. Ilwii *mi rf i D knMHir 
S r iturtmJ rfkd of rmbiu. t. r m + {,, T*dLcrU]Kfli**ii*»U 

Cr m., vlvmt C, k, MOMufy nujiftJ 

■mU pjt wimbM-, e. I r c t i, C. J. t. 4. Hr*i Uj foBrtfc 6U’ 
pmi W, iff. J r Ibo tm id to* di#( ‘ J*. I + i. 

luwd to* m4 mwmz P. J, tLin! v fcuImi=E 

of u«; If.- V, STOi Mf acuvti boarj P. J, P, t, p, S. 
phiLtn^e* i* fifth dl*Lt; j. duW t imid ; C, C f toUt 


metacarpal bone in front, and have a small facet on the base for the first phalanx. 
On this joint of the first digit them is usually a aingl* flattened sesamoid, but ex¬ 
ceptionally two are present. The distal volar aeaamoids remain cartilaginous. A 
nodular dorsal sesamoid uccurs in the capsule of the metararpo-phalangeaJ joints, 
and cartilaginous nodules axe found in a similar position in connection with the 
joints between the firet and second phalanges. 
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BOWES OB THE PELVIC LIMB 

The ilium is nearly fwaJle?] with the median plane and its axis is only slightly 
oblique with regard to the horizontal plane. The gluteal surface h concave, The 
pelvic surface is almost flat. The auricular surface facet almost directly inward, 
and in front of it there is an extensive tough am a. The ilk-pcctlncal line is very 
distinct and is uninterrupted. The crest is strongly convex, thick, and rough. 
The tuber sacrale is represented by a thickened part which bears two eminences, 
homologous with thu posterior superior and posterior inferior iliac spines of man. 
The tuber cot® also bun two prominences, which am equivalent to the two anterior 
spin eh present in him. The shaft is almost. sagittal and is compressed laterally, 
ft Is smooth and rounded doHally, and it bears a vcnlm-lateral crest (Lines glu¬ 
ts ventral is}., which terminates at a tuberosity in front of the acetabulum. 

The iachimn has a twisted appearance, owing to the fact that its acetabular 
part ia nearly aagittal while the posterior part is almost horizontal. The two bones 
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also diverge- behind and the tubers am flattened and everted. The superior iar hlatic 
spine is low and thicks its posterior part is marked by transverse grooves and has a 
prominent outer lip. The greater sciatic notch ia elongated and very shallow. Them 
is no leaser sciatic notch. The ischial arch U relatively small and ia eemi-cll5ptical. 

The Bymphyfteal part of the pubis m thick ami fuiw» late with the opposite bone. 
Them ia no mrbpubk groove. 

The acetabulum la about twice aa far from the tuber coxa? as from the tuber 
ischii. The fowaa acetabuli m deepi and in bounded medially by a flat plate of bone; 
its floor is bo thin as to be translucent. Them is a small notch behind. 

The obturator foramen resembles in outline an equilateral triangle with the 
angles rounded off. 

Union of the three parts of the os cox® bea usually taken place at six months, 
but the epiphyses of the ilium and ischium do not fuse with the main part of these 
bones till about the end of the second year. 

The inlet of the pelvis is very oblique. It ia almost circular in the female,, 
but in the male it m elliptical and the conjugate diameter is the longer. The cavity 
is nsjTowcsi between the ocetabula, and very wide behind. The floor is concave 
and relatively narrow in trontj wide and Sat behind. 
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The femur is relatively much longerthsn in the boree or ok. The shaft is regu¬ 
larly cylindrical, except near the extrGmili.es,. where it is wider and compressed from 
before backward. It is strongly curved m its distal two-thirdfl* convex in front. 
The posterior surface is flattened transversely, narrow in the mid tile, and widens 
toward each end. It m bounded by two rough lines (Labium lateral*, medial*) 
which diverge toward the extremities. The third trochanter and the su pracondy I oid 
fossa arc flWnt There are two supraeondylgid crests, the medial one being small. 
The nutrient foramen is in the proximal third of the posterior surface. The head 
Is a little more than a hemisphere and has a shallow fovea behind and lateral to its 
center. The neck h well defined. The trochanter major does not extend as high 



as the hf-ad; a thick ridge rune from its anterior surface to tbeneck, The trochanter 
minor has the form of a blunt tuberosity. The trochanteric fossa Is round and 
deep. The ridges of the trochlea are practically sagittal in direction and are ah 
most similar. The blercondyloid fossa is wide. Just above each condyle pos¬ 
teriorly there is a facet for articulation with the sesamoid bona which is developed 
in the origin of the gastrocnemius muscle. Union of shaft and extremities takes 
place at about one ami a half yearn. 

The tibia hi about the same length as the femur. The shaft forms a double 
curve; the proximal part is convex medially, the distal pan laterally. The prox¬ 
imal third is prismatic, but is compiled laterally and La long from before backward. 
The remainder is almost regularly cylindrical. The crest is short but very prom- 
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inent. The nutrient foramen is usually in the proximal third of the lateral border. 
The tuberosity is not grooved, but bears a distinct murk where the ligamentum 
patellae is attached- There is a small facet for the fibula on the postcrodataraJ part 
fif the lateral condyle, and a amall sesamoid bone in the tendon of origin of the 
popli tarn k in contact wit h the posterior angle of the latter- The distal end is quad¬ 
rangular and relatively small. The articular grooves and ridge are almost sagittal. 
There la a facet laterally for articulation with the fibula. There is a vertical groove 
medially and a shallower behind—both for tendons. The proximal end unites 

with the shaft at about eighteen months, the distal at fourteen or fifteen months. 
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The fibula extends the entire length of the region. It is slender, somewhat 
twisted, and enlarged at either end. The proximal part of the shaft is separated 
from the tibia by a considerable intero«ous space, but the distal part is flattened 
and closely applied to tbe tibia. The proximal extremity is flattened and articu¬ 
lates with the Lateral condyle of the tibia. The distal end ii somewhat thicker and 
forms the lateral malleolus. It articulates medially with the tibia and the tibia! 
tarsal bone. Laterally it bears two tubercles, 

Tbe patella is long and narrow'. The Free surface is convex in both direo- 
tionfl. The articular surface k convex from side to side and slightly concave from 
above downward- 
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The taran* comprises seven bones, The tibia! tarsal consists of a body, neck, 
and head, like the bonp in mam The body presents a proximal trochlea for articula¬ 
tion with the tibia and Fibula. The plant nr surface has three facets for articulation 
with the fibular tarsal bone. The head is directed a little inward and articulates 
with the central. The fibular tarsal has a long anterior process or “beak,” hut 
the sfUstontaeulum is short. The tuber calcis presents a sagittal groove. The 
Central has a concave proximal surface adapted to the head oF the tibial taras). 
Its distal surface articulates with the drat, second, and third Israels. It beara two 
plantar tubercles. The first tArsai is flattened and irregularly quadrangular^ its 
prorimal surface articulates with the central and the distal with the first metatarsal. 
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The aecond tarsal Is the smallest and is wedge-shaped; It articulates distally with 
the second metatarsal bone. The third tarsal is abwp wedgcHrtiapcd, the base being 
In front; it articulates with the third! metatnre&l distally. The fourth t areal is 
remarkably high, and resembles a quadrangular prism; its proximal surface 
articulates with the fibular tarsal, Its distal with the fourth and fifth metatarsal,, 
and the medial with the central and third tarsal bones, A groove for the tendon of 
the peroneus longus crosses its L +j»ra! and plantar surface, and above it are one or 
two tubercles. The tuber caitju .,*ses with the body of the bone at fourteen or 
fifteen months, 

Jive metatarsal bones are present. The first is commonly very small and haa 
the form of a blunt cone, somewhat compressed laterally. It articulates with the 
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Erst tarsal and furnishes insertion to the tibialis anterior muscle, In some eases 
it fuses with the first tarsal; when the first digit is well developed, itn mela*Araal 
may resemble the others (eiwepf in sise) or be reduced in ita proximal part to a 
fibrous band. The other metataraak are a little longer than the corresponding 
metacarpal*- Their proximal ends arc elongated from before backward and have 
plantar projections, which in the case of the third and fourth usually have facets 
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for articulation with two small rounded ap^moid bone*. In other respects they 
resemble the melocarpata. 

The first digit is often absent When present, ita development varies and it 
contains one or two phalanges. In other cause*—especially in very large deg*— 
a sixth digit is present; it does not articulate with the metatarsus, but m attached 
by fibroua tissue. The phalange of the other digits resemble tio» of the tho¬ 
racic limb. 

Ossification of the metatarsal bones and phalanges U complete at five or six 
months. 
















ARTHROLOGY 

THE ARTICULATIONS OR JOINTS 

An articulation or joint is formed by the unka of two or more bone* or CBiti- 
kftvti by other tissue. Bone is the fundamental part of mod joints; in some cases 
a bone and a cartilage,, or two curtilage*, form a joint The uniting medium is 
chiefly fibrous time or cartilage, or & mixture of these. Union of parts of the 
skeleton by muscles (Synsareoris), w In the attachment of the thoracic limb in 
the horee, will not be considered in thin section. 

Joints may be cl*wified“(a) anatomically, according to their mode of develop¬ 
ment, the nature of the uniting medium;, and the form of the joint surfaces, (fc) 
physiologically, with regard to the amount and kind of movement or the absence 
of mobility in them' (e) by a combination of the foregoing considerations. 

The pf joint* Jp pUUto * vwy uaMtiffartoty rtiHw, Atd tMontnapldy lie sum 

ttrm in tiirtsd in various meims by diiFercn t uilborf - Tbn two nuin subdi™™ proposed by Hep¬ 
burn are; (i) Thw in which t hit uniLini, medium u \hm opposed joist rurfun, 

and in which i direct udoa of thw* nujiao* in [hereby effected. (£} Thw Sa -which the uniting 
mpdatirn hu underaone interruption m Et» wtrertuifwl MtiBdty, and in which a wvUy <jf antalcr 
or leM wtedt tat hm formed in the interior of [he jmftt, Tba diatmrtiMi in of «™d»»b]« im¬ 
portance ebai rally. 

Three chief subdivisions of joints are usually reeogniwd—T$a. p synarthroses, 
diarthroses, and amphiarthroses. 


SYT5AP-THKOEES 

In this group the segments are united by fibrous tissue or cartilage, or a mix¬ 
ture of the two in such a manner as practically to preclude movement; hence they 
are often termed fixed or immovable joints. There is no joint cavity. Most of 
these joints, are temporary, the uniting medium being invaded by the process of 
rtwdfi fAtinn, with a resulting ankylosis or Eynostoab, The chief classes in this 
group of joints are as follows: 

(1) Suture.—This tern iSutura) is applied to those joints in the skull in which 
the adjacent bone* are closely united by fibrous tissue—the sutural ligament. In 
many cases the edges of the bones have irregular interlocking margins forming the 
sntura strata, *. g. p the frontal suture. In other* the edgys are beveled and 
overlap, forming the sutura squamosa, f. g. P the paiieto-teniporBJ suture. If the 
edges are plane or slightly roughened, the term suhita harmonia is applied to the 
joint, e. , the nasal suture. 

(2) Syndesmosis,—In these the uniting medium is white fibrous or elastic 
tissue nr a mixture- As examples are the union of the shaf ts of the metacarpal bones 
and the attachments to each other of costal cartilages. 

(3) Synchondrosis.—In these the two bones are united by cartilage, e- 0», 
the joint between the basilar part of the occipital bone and the sphenoid bona. 
Very few of these joint* are permanent. 

14) Symphysis,—This term is usually limited to a few median joints which 
connect symmetrical jsarfce of the skeleton, e. g, p symphysis pelvis,, symphysis 
mandibular. The uniting medium is cartilage and fibrous tissue. In some case* 
a g]eft”liko rudimentary' joint cavity occurs. 

2M 
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[5) GompboslB.— Tills terra is sometime* applied to the implantation of the 
teeth in the alveoli. The gumphrais is not, properly considered, & joint at all, since 
the teeth am not parts of the skelet on. 

DiAJtTKRQSHS 

Thaw joints are diaracterixod by the presence of a joint cavity with a synovial 
membrane in the joint cap?ale and by their mobility. They are often called mov¬ 
able or true joints. A simple joint (Artitrulatio simplex) is one formed by two artic¬ 
ular JFiirfaces; a composite joint (Articulate com pomta) j one formed by several 
aKicular jnirFweg, The following structures enter into their formation: 

1, The articular surfaces [Fades artioularcs) are in most cases smooth, and 
vary much in form. They are formed of specially dense bone p which differs his¬ 
tologically from ordinary compact substance. In certain cages hide Osteology) 
the surface is interrupted by non-aiticular cavities known si synovial fosse. 

2. The articular cartHages [Cartilogin^ articular^), usually hyaline in type, 
form a covering over the articular surfaced of the bones. They v«y in thick¬ 
ness in different joints; they arc thickest on thceo 
which are subject to the most pressure and fric¬ 
tion, They usually tend to accentuate the gurrft- 
ture of the hone, t". on a concave surface the 
peripheral part m the thickest, while on a con¬ 
vex surface the centra] part ta the thickest. The 
articular cartilaipea are non-vaacular T very smooch» 
and have a bluish tinge in the fmah state. They 
diminish the effects of epnenssion and greatly reduce 
friction, 

3. Tin- articular or joint capsule (Capsuln articu- 
laris) is, in i ta simplest form, a tube, the ends of which 
are attached araqnd the articulating Burfacoa. It 
rniuRsta of two layers—an external one, composed of 
hbrous tissue, and an internal one, the synovial layer 
or membrane. The fibrous layer (Stratum fibrosum), 
sometimes termed the capsular ligament, is attached 
either clue® to the margins of the articular surface* or 
at a variable dirt unce from thorn. Its thickness? varies 
greatly in different situations- in certain places it ]$ extremely thick, and sometimes 
cartilage or bone develops in rtj in other places, it fe practically absent, the caj> 
auk- then oansiatkig only of the synovial membrane. Tendons which pass over a 
joint may partially take the placa of the fibrous Laver; in these cares the deep face 
of the tendon w covered by the synovial layer. Farts of the capsule mar undergo 
thickening and so form ligaments, which are not separably except artificially, from 
the rest of the capsule. The synovial layer (Stratum synoviaie) lines tho joint 
cartty except where this is bounded by the articular cartilagfts; it stops normally 
at the margin of the Latter. It m a thin membrane, and is richly supplied bv close 
network* of vessels and nerves. It frequently forms folds (Flic* svaoviales) and 
villi (YUlI E^yuovmEes). which project into the cavity of the joint, the folds com¬ 
monly contain pads of fat, and them are in many places masses of fat outside of the 
capsule which fill up interstice and vary in form and position in various phases of 
movement The synovial membrane secretes a fluid, the synovia, which lubricates 
the jurat; it iwtnbles white-of-egg, but ham a yellowish tinge. 1 In many places the 
±2"* Iiugwvb Li f ^usmendtm qf a twundiOa coouinhig ptvdunm of 
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membrane 1 forma extra-art icuL&r pouches which fact lit alt the play of muscles and 


tendons. 

The artfrulir or joint c^viry (Csvum articuUxv) is enclosed by the synovial 
membrane and the articular cartilages. Normally „ it con tarns only a suffident 
amount of synovia to lubricate the joint. 


Th* rtudrut mti*i guard ngwiwt n fslae ccDccptHm d tfw Joint cavity which m»y result 
frtifn daw*ti™ sod diiftnuad in which an scW cavity of vmmdm bit rxU-iat appesrs to rxial, 
A Hcnct id** or the ratiranto up i*™ bon oE the port* H <*UUiwd from lb* irtudy of ff**en w- 
Uqph< i Flit 24E) Oil the caber baud, it tn toAwllvB to CTMuitw joint* which have b*>m inject*®! 
go u U 3 di-trtid the cawuk (Ft*. 2«fl, It b then jrm ihst the Hrtfty ia «fton of ranch greater 
p„boD tiai ertent than one misfit rtjpptav, ami that the cp|Ktik u often vwy LrnpguLur La tana. 
JT*, n formi a variety at aacculstioM, 


The foregoing are constant and necessary features in all diarihiutts- Other 
Bimcturtw which enter into the formation of these joints ore ligaments* articular 
diflea or menisci, and marginal cart ilagvs- 

4 , Ligameuts-~‘Th*se {Ligamenta) are strong bands or membranes, usually 
composed of white fibrous tissue, which bind the bones together. They are pli¬ 
able, but practically inelastic. In a few cases, however, c. q , the Hgamenium 
□uchfSp they are composed of elastic tissue. They may be subdivided, according 
to position, into periarticular and intraardcukr. Fteriartieular ligaments are fre¬ 
quently blended with or form part, of the fibrous capsule; in other eases they are 
quite distinct. Those which are situated on the ddm of a joint are termed col¬ 
lateral ligaments {Ligaments collateralia]. Strictly speaking, mlra-artieular liga¬ 
ments, though within the fibrous eapsuloj are not in the joint cavity; the synovial 
membrane is reflected over them. The term seems justifiable, however, on prac¬ 
tical grounds. Thoee which connect directly opposed surfaces of bones are termed 
interosseous ligaments. In many places imadEfl, tendons, and thickenings of the 
faseie function as ligaments and increase the security of the joint Atmospheric 
pressure and cohesion play a considerable part in keeping the joint surfaces in appo- 
crition- 

5 Articular discs or menisci (Disci b. menisci articulares) are plates of fibre- 
cartilage or dense fibrous tisane placed between the articular cartilage, and divide 
the joint cavity partially or completely into two compartments- They render cer¬ 
tain surfaces congruent, allow greater range or variety of movement, and diminish 

iwmihAw 

fi r A cartilage (Labmm gteimidsle) is a ring of fiUo-carriLage which 

encircle* the rim uf an articular cavity. It enlarges the cavity and tends to pre¬ 
vent fracture of the margin- x . 

Vessels and Nerve*-—The arteries form anastomose around the larger joints, 
and pve off branches to the extremities of the bones and to the j oint capsule. The 
synovial membrane has a close^ncahcd network of capillaries; the latter form loop* 
around the margins of the articular cartilagea, hut do not usually enter them. 
The veins form plexuses. The synovial membrane is also well supplied with lymph* 
vessels. Nervc-fibera are especially numerous in and around the synovial mem- 
linfcftfl »ml there are special nerve-endinga, e, j., Pacinian bodies and the articular 
end-bulbe described by Krause. 

Movements*—The movements of a joint are determined chiefly by the form 
and extent of the joint surfaces and the arrangement of the ligaments. They are 
usually classified as follows: 

1. Gliding.—This refers to the sliding of one practically piano surface on 
another, as in the joints between the articular processes of the cervical vfrtebnk 

2. Angular Movements.—In these cooes there is movement around one or 
more axes. Motion which diminishes the angle included by the segments forming 
the joint w termed flexion, while that which tend? to bring the eegmonta into line 
with each other is called extension. With reference to the joints of the distal part* 
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of tha limbs, it 5wmg advisable to employ the terms dorsal and volar or plantar 
flezkii p «mcs these joints eon be “o raw e ten dal™ Similarly the terms dorsal and 
ventral flexion am applied to the corresponding movements of the spinal column. 
The meaning of the term lateral flexion as applied to the vertebral column is evi¬ 
dent, These movements are all rotations around axes which am approximately 
either transverse or vertical. Depression, elevation, and transverse movement of 
the lower jaw fall in this category, 

3, Circumduction.—This designate* movements in which the distal end of 
the limb describes a circle or a Mgjncnt of one. In man such movement is easily 
performed, but in quadrupeds it k possible to a limited degree only, and Is to he 
regarded usually as an inic-adon of disease. 

4. Rotation.—Aa a matter of convenience, this term is rorerved to indicate 
rotation of one segment around the longitudinal axis of the other segment forming 
the joint- It Is seen typically in the atlanto-axial joint. 

JL Adduction and abduction designate respectively movement of a limb to¬ 
ward and away fram the median plane, or of a digit toward and away from the 
axis of the limb. 

ClassiflcatioQv r Iliis t* based on the form of the joint surface and the move- 
tnenty which occur. The following chief classes may be recognized: 

I. Arthrodia, or gliding joint, In these the surfaces are practically flat, ad¬ 
mitting of gliding movement. Examples: carpo-metacarpal joint*; jointa be¬ 
tween the articular processes of the cervical and thoracic vertebras. 

2r Gmglymus, or hhige-jomt. tn this class the ioinl surfaces consist usually 
of two condyle*, or of a segment of & cylinder or cone p which are received by cor¬ 
responding cavities. In typical case* the movements are fluxion and extension, 
i. a, around a single transverse axis. Examples: atlanto-occipital and elbow 
Joint*. 

3. Trochoid, or pivot joint. In these the movement is limited to rotation of 
one segment around the longitudinal axis of the other. Example: allanto-axiai 
joint. 

4. EnarthrosLB, or ball-andHsockot joint. Hn« are formed by a surface of 
approximately spherical curvature, received into a corresponding cavity. They 
are multiaxiab and allow of the greatest variety of movement, e. g, r flexion, 
extension, rotation, abduction, adductba, cireumduction. Examples- hip and 
shoulder joints. 1 


AHFHLULTHRQSES 

These joints* as the name mdicates, share mme ehnrectura with both of the 
preceding groups. In them the segments are directly united by a plate of fibro- 
cartiLage, and usually by ligament* also. The amount and kind of movement are 
determined by the shape of the joint surfaces and the amount and pliability oT the 
uniting medium.* These joints are nearly all medial in portion, and are besi 
illustrated by the joints between the bodies uf the vertebra?. There is typically 
no joint cavity, but in certain situations one exists. 


This d™fleating ra*kea no ckiEns Uf wwntifle aretimcy, tart is mmplj a 9l*temovt of tbs 
ternip m w ncrnJ uh. A ecreupi il* Wd on mechnsi ual rnjtK’idci imtfd be deHrahlt tml appear* 
to be aliBMl LrapoMihle u* a^ust or (hr emit varirtj rind irrrpibidty of furtn of irljcdtr 
patMciL, 

« 1 Ik in Buiqc of lb«w joints aft more axtenmtit nod varied tLmti jfl: ccifi'w tfisr- 

Td ia ¥ l ( ^ tc * t * 1 " we **** ““P"J ths ramorata pf C he «rvk*J ar icrtrtn 

*ita those pownble m the MrpMBiUwpil of the «urrp-iljac jotoU, 
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THE ARTICULATIONS OF THE HORSE 

Joints and Ligaments of the VotT 

The movable vertebra form two sets of lulicul&tiona, vii, those formed by the 
bodies, and those formed by the articular processes of adjacent vertebra; the 
former are termed intereentml, and the latter intemcural. Associated with then- 
are ligament* uniting the arehes and proceraffl; some of the»fc »» special, i. e.< 
confined to a single joint, while others are common, j» e- r extend along almost 
the entire vertebral column or a considerable part of it- The joints between the 
atlas and axis and between the former and the skull require separate consid¬ 
eration. 


intircentiial aritcoiations 




These are amptuarthmses, formed by the junction of the extremities of the 
bodies of adjacent vertebra- Tbc articular surfaces in the cervical region consist 
uf a cavity on Ihe posterior 
end of the body of the anter¬ 
ior vertebra., and a correspond¬ 
ing convexity or head of the 
succeeding vertebra. In the 
other regions the surfaces are 
much flattened^ The uniting 
media are; 

I, The Intervertebral 
fibro-cartiiages (FitarocartiLar 
ginea intoiwertebralcs'h Each 
of these is a disc which occu¬ 
pies the space between the 
bodies of two adjacent ver¬ 
tebra, to which it v* intimately 
attached. The discs are thin¬ 
nest in the middle of the iho 
radic region, thicker in the cer¬ 
vical and lumbar regions, and r _ 

thickest in the coccvgeal region. Each consists of a peripheral fibrous nag (An¬ 
nulus fibrous) and a wft central pulpy nucleus (Niickui pulposus). 


Kiut 


Tht ftim*- ting eouiit* <rf tanmr of fibreuittauo Bbn MMtfbu^hich pm<Mi <rjgr 
twiwMa <ti* vpftebw und sltfrasK in dirrtljon, frmoin* in X-ph^]^! trT*n<yt?** Tt* 
,, ■ __.]* nittUacjiunu. «■! gradual v uiumn tkr- rhameter of the pulpy 

^L&W«TESc^ 3|W53»S5C«»5«n*M|* l«m th. «*- 

Tai» *K\ion*; i t coruiata nF white and ebcUc 6 S»n, cgn&cf^^tiwaAccTLla. and fwguliHr d™f. 

iXISSSi *55 «>« n it a of tie *keM Tbefeeyio mte.vM e. fa 

the ™r»«od Interest™) iwat* In ihc* between lie l**t «rvW and ibe 6«t Uurwete, eed 
belwren the Last lumbar and the nacrunL 


2„ The ventral longitudinal ligament dig, longitudinal ventrale) Hcp on the 
ventral surface of the bodies of the vertebra and the intervertebral fibnw- 
tLlflKC-% to which it Is firmly attached. It begins to he distinct a httle behind the 
middle of the thoracic region, and ia at brat a narrow, thin hand. Further back 
it becomes gradually thicker and wider, and terminates em the pelvic surface of 
the sacrum by spreading out and blending with the periosteum. It la strongest m 
the lumbar region, where the tendons of the ernrn of the diaphragm fuse with it. 

3. The dorsal longfeudiaal ligament (Lig. longitudinals doisale) lies on the 
floor of the vertebral canal from the axis to the sacrum. It U narmw over the 
middles of the vertebral bodies, and widens over the intervertebral EbitHcartLifigeSr 
to which it is very firmly attached. 


THE AiencUUATlOJfB O y THE IIOIIS* 
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Thin U^anvrnt La in rektkup with thr spinal v«m (in other bi!*, and iji tba middle erf 
tm^ra a truizveffie AEmiiigmoiiq vrin puna under lLu- lign m i-n r, 



INTERKEURAL AHnOJlATlOKS 

Each typical vertebra presente two pairs of articular processes, which form 
diirthroffls with the two adjacent vertebra. The idcular suffices arc 
almoHL flat, and oval in the corneal region, smalt and flat in the thoracic region, 


Pio, ±13,—fceAirn-nni Svcum. am FEum*. 

I. SttflLili. It rrf j. LtrodliJ pfcTL <W KiiBmriHudl VOCkfl; J, »iUc irt aUhk i|AJ 1« 1 IfayTuj 

Tfa l trn . Akftt, filr ,K(klliUrf.J 


while in the lumbar region the anterior ones arc concave and the posterior convex. 
The joint capsule t» strong and ample in the rcrvicit region, m conformity with the 
large size and greater mobility of thaw joints in the neck. In the thoracic end 
lumbar regions the capsule in small and close These jointa are arthrodia in the 
neck and back, trochoid b the lumbar region. 

AB9oeiote»d wish these joints are the ligamenta flava, which connect the arches 
of adjacent vertebra. They are membranous and cmatet largely of elastic tissue, 
. The supraspinous ligament {Lig. supmsparmle) extends medially from the 
oceipLtjil bone to th^ sacrum, Behind tho withers it oonaiata of a strong cord of 
while fibrous tissue, attached to the eummita of the vertebral opines. In the nock 
and withe™ it is remarkably modified to form the ligamentum mich®, which 
requires more extended notice. * 

The lig amentum nuchas is a powerful elastic apparatus, the principal function 
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of which \b to a&BHt the extensor muscles of the head and neck. It extends from 
the ocripital bone to the withers, when? it iis directly continuous with the himbo- 
dursal part of the impnaspinou* ligament. It consists of two part*—funicular and 
lamellar. The funicular pert {Pam Dccipitalii} arises from the external occipital 
protuberance and is inserted into the summits of the vertebral opines at the wit hers. 
At the occipital attachment it is flattened laterally and is an inch or more {ca. 
3 cm,) in height* but quickly changes to a rounded shape about half as high. Two 
bursa; are usually found under it Ln the adult. The atLantal bursa lias between 
the ligament and the dorsal arch of the atlas., The supraspinous bursa is meat 
commonly over the second thoracic spine, where there is a Apace between the 
funicular and lamellar parte that is occupied otherwise by fat and Iocmc connective 
tissue. Other irregular bum® often occur over the highest spinea.* Another burea 
may bo present at the spine of the m; this is between the funicular part and 
the large djgilstmn attached to the axis, In the neck the funicular part consists 
for the greater pari of two bands clwely applied and attached to each other. 
Near and at the wither* it broadens greatly, forming an expansion about five to 
six inches (ca. 12 to 15 cm,) in width, the lateral margins of which are thin and 
lum down over the trapexius and rhomboldeuit muscles. Behind the higher spines 
it becomes narrower and thinner, and is continued by the white fibrous lum bo- 
dorsal part- 1 A mass of fat and elastic tissue lies upon the ligament as far bank 
its the wiihera. It varies greatly in amount in different subjects, and is most 
developed Ln stallions of draft breeds, in which it forms the busts of Lhe so-called 
J kresst-“ The lamellar part (Fats eervicalis} consists of two lamina separated 
medially by a layer of loose connective tissue, Each lamina i* formed of digits- 
tbns which amo from the second and third thoracic spines and fro in the funicular 
port, am directed downward and forward, and end on the spines of the cervical 
vertebra, except the first and last, Ths dictation which is attached to the spine 
of the axis is very thick and strong. Behind this they dimiuirfh in site and strength; 
the letrt tm£ r which is attached to the sixth cervical vertebra, is quite thin and 
feeble, or may be absent. 

The interspinouA hgamenta (Ligg. inLerapinslta) extend between the spine* 
of contiguous vertebra. In Lhe cervical region they art narrow elastic bands, and 
in the thoracic and lumbar regions they consist of white fibers directed obliquely 
downward and backward except the find thoracic one h which is elastic and its 
fibers run cl own ward and forward. 

The intertrimsverse ligaments (Ligg. inlertransverearia) are membranes 
which conned adjacent tnuwrtiree processes in the lumbar region. 

INTERTPAHSVERSE AFTlClfLAtlONS 

Three joints (peculiar to squids) are diarthrorts formed by the tnlun 
process of the fifth and sixth lumbar vertebra and between the latter and the als> 
of the sacrum. A aimilnr joint between the fourth and fifth lumbar processes is 
frequently present. The articular surfaces have an elongated oval form, the 
anterior one being concave and the posterior one convex. The capsule is tight, 
and m reinforced vent rally. 

SACRAL AND COCCYGEAL ABTICU1ATIONS 

In the foal the bodies of the five muni vertebra form joints which rreamblo 
somewhat ihoae in the posterior part of the lumbar region. These joints an? in- 

* la diswrtififr-fTrfifti nubbin thttt bursa- uid the adj«™t rfrurturea are *wuivonly the 
Hat nf pnLbulofciciil danKH Ttwy ipekv to bn the riartiag-pmat of 1 ‘iwjl wSl r| and M fiflakui 
wJthern. H ^ubciiUiwtutt banc may be found over tJw lipimrui at Lb* wilbvra. 

* No lie* of demamlicm *^*0. betww* the Hgratttatt buth® lb* Jumbo-doraal 
part the iupraapinoop ligam*nt r sino* the change from the elastic to lb while fitesnfl flnjftun 
is gradual. 
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vaded by the process of ossification early, bo that the consolidation of the sacrum 
is usually complete, or newly eo a at three yearn. 

The coccygeal vertebra are united by relatively thick intervertebral fibro-cartib 
ages, which have the form of biconcave disc* Special ligaments on? not present, but 
there k a cun tin nous sheath of fibrous tissue. The movement in this region k exteit- 
flive and varied. In old horses the first coccygeal vertebra is often fused with the. 
sacrum, 

MOVEMENTS OF THE VERTEBRAL COLUMN 

Tlie movements of the spine, exclusive of those at the atl&nto-nxisi joint., are 
ejonsal,, vent ml, and lateral flexion, and rotation. The range of movement at a 
single joint Ea small, but the sum of the movement* is 
considerable. The movements an? freest in the cervical 
and coccygeal regions. Rotation k extremely limited 
in the thoracic and lumbar regions. 

ATLANTO AJUL ARTICULATION 
This ts a trochoid or pivot joint of a rather peculiar 
character. The articular surf sees are: (I) On the lateral 
masies of the atlas, two somewhat aaddle^haped facets, 
which are separated by a widenoteh above find a narrow 
one below; ( 2 ) on the axk h reciprocal saddie^hfiped (sur¬ 
faces which extend upon the dens and are confluent on 
its ventral aspect It will be observed that the joint 
surfaces are not at all accurately adapted to each other, 
so that only limited arena art? in contact at any lime. 

The joint capsule k attached around the margini; 
of the articular surfaces. It is loose and ample enough 
laterally to allow extensive movement. 

The dorsal atknto-axial ligament (Lig. iiiterar- 
euale) is membranous and remforcea the capsule dor- 
sally. 

The intempinous ligament (Lag, interapinale) con¬ 
sists of two elastic bands which extend from the dorsal 
arch of the atlas to the spine of the axis. 

The ventral atlantoaxial ligament (Ug. dentin ex¬ 
ternum) arises from the ventral tubercle of the atlas and 
is attached by two branches on the ventral spine of the 
axis. 

The ligament of the dens (lig. dent is internum) 
U short, very strong, and somewhat fan-shaped. 
It extends from the rough concave dorsal surface 
of the dens, widens in front, and is attached to the 
transverse rough area on the inner surface of the ventral 
arch of the atlas. 

Movements.—The atlas and the head rotate upon 
the axis; the axis of rotation passes through the center 
of the body of the axis. 

THE ATLANTO^CaPfTAL ARTICULATION 

Thk joint may lie classed os a gingtyrnm. The articular surfaces of this 
joint are; ( 1 ) On the atlas, two deep oval cavities; ( 2 j the corresponding condvlaa 
of tbe occipital bone. 
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The joim pi iif aro $tn tibliqus, coming toj ctoee to the median Li nr ve&cmlly, but igpmitad 
hy a crtiLsi jc rs* It- LcLtcn'ml doEuJl)'. A iriioguLu- rtiugh bit& nils into tha modiil put of web oE 
the jilJulluI amculAT euyf&Bm, 

There sic two roomy joint capsules, which Munctinwg communicate ventrally, 
especially in old subjects 

The dorsal Rtianto-ncdpital membrane (Mcmbnum atlaHto-occipitfllifl dorsalis) 
extends from the dorsal arch of the alba to the dorsal margin of the foramen mag- 
mim. It is blended with the capsules and contains many elastic fillers. 

The ventral aflanlo-occiptbJ membrane (Me-mbrann atbmto-oecipiUuL!* ven- 
imlls) extends from the ventral arch of the atlas to the ventral margin of the fora¬ 
men magnum. It ig mumwiir and thinner than the dorsal membrane, and also 
fuses with the joint capsules. 

The lateral atlantal ligaments (ligg. lateraUa atlantij) are two short bands 
which are partially blended with the capsules. Each is attached to the border of 
the wing of the alias near the intervertebral foramen,, and to the lateral surface of 
the pammastoid process of the occipital bone. 

Movements. —These are chiefly flexion and extension. A small amount of 
lateral oblique movement is also possible. 


Articulations of the Thorax 

COSTO VERTEBRAL ARTTCCIATIQK3 


Each typical rib farms two joints with the vertebral column, one by its head, 
and duo by its tubertle. They am termed respectively costo-rentral and costo¬ 
transverse joints, 

L The co&to-central articulation (Articulntio capital L) is a trochoid or natatory 
joint, formed by the junction of the 



head of the rib with the bodies of 
two adjacent vertebra? and the 
intervertebral fibro-csj-Ulflge 4 The 
two facets on the head of the rib 
am separated by a non-ariicukr 
groove* and correspond to the two 
concave facets {Fovea costales) on 
the vertebral bodies. The joint 
capsule is rather light, and is cov¬ 
ered by the accessory ligaments, 
which. art as fallows j 1 * Tbc radiate 
ligament (Lig. eapituli costa; rads- 
alum) extends vent rally from the 
neck of the rib to spread out on 
the vertebral bodies and the in¬ 
tervertebral fibrcM^artiLage. 2. The 
conjugal ligament (Lig. eonjugale) 

—absent from the first joint—is 
attached to the groove on the head 
of the rib, panras transversely into R 
the vertebral canal, and divides 
under the doraal longitudinal liga¬ 
ment into two branches: one of these is attached to the body of the anterior vertebra ; 
the other is continued across to the head of the Opposite rib, and is also attached to 
the intervertebral fibro-c&rtiloge, The joint cavity is divided into two compart 
meets by the conjugal ligament, 3- The ligament of the neck of the rib (Ljg. mlli 
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costa) m a strong band which eroawe the joint doraally. It m at tached on the 
vertebra above the costal facet and on the nock of the rib, 

II- The costo-transverse articulation ■i'Articuiatb eira^twi^v^rii). Tills 
is formed by the facet on the tubercle of the fib and on the transverse proc¬ 
ess of the vertebra. They are gliding joints. The capsule m reinforced by the 
dorsal cofito-transverM ligament (Lig. eosto-transversayium domain), a distinct 
strong band which arisp* on the transveree process and ends on the non-articular 
part of the tubercle- It ba covered by the levator cost® muscle, and begins to be 
quite distinct at the fifth joint 

The cavity for the head of the ifirri rib is farmed by tu active fiurvu cm ifn> Miff of the im 
Harried wid first tberaem tHtcbM, The nHijaipd Li^zuelh-ci l i a. jdranL, bm tbo liK&meDl of t he 
neck ■ short aod Huong, The iwlLat* hpunf-ot Ymp wUvuvr, nod eoastf l# of two Eham. In the 
e&M of thfr bust |wi> or tturc rih* (hr ea-to-re & Lrnl and eoato-traasvcrae jemta a» eonJlutfu,. nnd 
i*>f- fttru£tun» arc eom^poadkogdy modiGrcL 

Movements.—The chief movement m rotation around an axis which connects 
the centers of the head and tubercle of the rib. The movement is very limited in 
the anterior part of the series of joints, but very considerable in the posterior part. 

In Use cue of the first, rih the movement id evidently escwemely limit rd The facet for the 
iubrrcJH of die rib in deeply eaneave, and the pm of ro'taiMjn it almufli Iranaverte, wi piai ibo 
js lOYi'Eivni 2 » rhi i*e 1 v mbteid m dmrcitan Further back the fiueta on the tnuirnnH pnw*--. 
b&tsuiM flat, om-i the avis of rolatioa gradually approaches a. luagHLisItcLd direrli-DD, Thin, in 
natiflecikm wiih the mobility of thus ventral <rf the asternal riha, nr A ihrir dutidiiy, dkroi a 
ipetki wktp**: here in i3li- mnpo“ ni tnjpvemrni which id Jftr^eiy inwwwrse, the effect being in ^nSsinee 
(chiefly) the Uanflv&nK 1 diBuiucUsT of tlw th&nuL. 


CO^P-CMOTTPRAL ARTICULATIONS 

The costochondral junctions are synarthroses. The rib has a concave (juri&ce 
which receives the convex end of the cartilage They axe united by tha continuity 
of the strong periosteum and perichondrium. 


CHONURQ-STEXHAL ARTTCULATIOPfS 

These joints (Articulationea sternocostales) are diarthroees formed hy the 
cartilage of the sternal ribs and the Btemnm. The articular end^i of the cartilages 
i except the fort) are somewhat enlarged, and present surfaces of cylindrical curva¬ 
ture. The articular surfaces on the sternum for the fir*t puir of cartilages are 
placed close together on the dorml border of the eariniform cartilage; thE other 
seven are placed laterally at the junctions of the segments. The caps Liles are 
strong and tight; the first pair of joints has a common capsule, and the cartilagts 
articulate with each other medially. The ventral ends of the first pair of cartilages 
articulate with the sternum and with each other; above this they are firmly attached 
to each other by dense fibrous imm, which is prolonged forward along the upper 
margin of the carinjform cartilage and ts continuous behind with the sternal liga¬ 
ment. Each of the other capsules is reinforced dorsally hy the radiate costo-stsmsS 
ligament (LigamEnttim rtarnn^cortale ndutuzn)^ eompowd of radiating fibers 
which blend with the sternal ligament. Intemnieular hands may be present. The 
movement is rotation around a nearly vertical axis f except in the case of the first 
pair of joints. 


JNTEftCHOHDRAL LIGAMENTS 

The eighth and ninth coetal cartilages are firmly united by fibrous tissue. The 
chondro-xiphoid ligament attache* the ninth costal cartdagK to the xiphoid carti¬ 
lage. The remaining cartilages are rather Eowely attached to each other by elastic 
tissue, 
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STERNAL ARTICULATIONS 

In the new-bom foal the seven boay segments are united by persisting cartilage 
(Syuchondrowe Inte^ernriles). The last two segments coalesce within a few wwk* 
fiJler birth. 1 n aid subjects there is more or leas cdficalion of the intcistfifflebml 
cartilage, which may lead to fusion of adjacent Aegmcnts, Especial !y posteriorly. 
The internal sternal itgament (Tig, stemi preprium internum } lies on the thoracic 
surface of the sternum (Fig- 274). It arise* on the Em segment, and diodes oppo¬ 
site the Kceond chondTO^lenmJ joint into three part*. The median branch pfuwes 
backwanl and spreads out on the last segment and the xiphoid cartilage (Fig- 274 j. 
The Inters] branchea — thicker Mid wider—lie along the lateral borders above the 
chondro-sternal joints, and end at the cartilage of the eighth rib' they are covered 
by the trartsvetaus thoracis muscle. 


The Articulations of the Skull 

MATTOlBULAJt ARTICULATION 

This joint (Articulatio mandibularia) is a diarthreaLs formed between the ramus 
of the mandibk and the squamous temporal hone on either aide- 

The articular surfaces are dissimilar in farm and site. That on the squamous 
temporal bone is concavo-convex, and the long axis is directed outward and some¬ 
what forward; it consist* of a condyle in front and a glenoid cavity, which is con¬ 
tinued upon the postglcnoid process behind. The mandible presents & trans¬ 
versely elongated condyle. , 

The articular disc (Discus articukris) is placed between the joint surfaces* 
whiuh it render congruent. Its surfaces are molded upon the temporal and man¬ 
dibular surfaces respectively, and its circumference is attached to the joint capsulei 
thus it divides the joint cavity into upper and lower compartments, the former being 
the more roomy.' 

The joint capsule is Htreng and tight- It is reinforced by two ligaments. The 
lateral ligament (Lig- Interale) extends obliquely across the anterior pan of the 
lateral surface of the capsule, from which it is not distinctly separable. The pos¬ 
terior ligament ELig. postering} is an elastic band which is attached above to the 
postglenoid prows, and below to a line on the posterior face of the neck of the 
mandible. 

Movement*.—The chief movements take place around a transverse mus pass¬ 
ing through both joints. Associated with ihia hlnge-Uke action is slight gliding 
movement, as in opening and shutting the mouth. When the mouth is thufc* 
the condyle of the mandible lies under the glenoid cavity. When the mandible 
is depressed, the condyle moves forward under the articular eminence of the tem¬ 
poral bone, carrying the disc with it. let protrusion and retraction of the lower 
jaw the gliding movement just described occurs without the hmgedike rotation 
of the condvle- These movements are similar in both joints. In the transverse 
movements (as usually performed in mastication) the action consists of rotation 
of the condyles around a vertical uk, while the disc glides forward on one aide and 
backward on the other. 


SYN ARTHROSES OF THE SKULL 

Most of the bone* of the skull are united with the adjacent bones by sutures^ 
a few are united by cartilage. The difference in the uniting medium depends on 
the fact that meet of these tames are developed in membrane, but some are pre¬ 
formed in cartilage. Most t f there joints are temporary, and are obliterated at 
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vangue periods duiiu^ development and growth. Their importance lies in the 
fact that oo long aa they persist, continual** growth is po^dble. They are usually 
designated according to the hones which enter into their formation, z* g ti spheno¬ 
squamous, nasofrontal, etc. 


IVtaUed dwriplkiq of tb* natural Laj not sufficient rlmiraJ voliin |o Wtfy much addition 
to ww rauiiJe in the MtaoL^Ej 1 tn ihia oonaeetiniL. The dbjateraticin or eldimra nf the 

wbiroft iA r MW*™, wsrthy of bdri mratiraa. The Riturw ire usually ■!! cM at m*vm 

youm, tHit the apex ,:| f the pfbuui tamparrUi la fu»i willi the M-cibirAl urii-i huiuxkhib temjxxral. 
Alost of th* i aetii fcjtijjv* arc pnelitaiiy trard at ten years, aJihoup;h ircmpleNi Hynoatads may ia 
mm* he d*ky«i for yoari or may pot pc?™ ai all; the mua] mtyiT, for example^ usually immt 
tn wlvMced. age, m fw in anterior part i# wnwraod. 


b ^ principal synchondroses are: {1} That between the basilar part of the 
occipital bone and the body of the sphenoid (Synchondrosis sphono-eceipitalis); 
(2) that between the presp ben Lied and postsphenoid (Synchondrosis mtersphennsd- 
aiis") ; (S) those between the parts of the occipital bone (Synehondrases intraoc- 
cipiLalra), The first is ossified at four or five years, the second at three years, and 
the occipital bone ia consolidated at two ycera* 

The symphysis roandibulse ooaifieg at one to sis months. 


THE HYOHEAN AETTCUUmOKS 

The 'Lemporo-byoid arhcuiatkni ia an aenphiarthrosis, in which the articular 
angle of the dorsal end of the great cornu of the hyoid bone is attached by a abort 
bar of cartilage to the hyoid process of the petrous temporal bone. The "cartilage 
(Axthrohyoid) ta about half an inch («l 1-lJi cm.) in length* The chief move¬ 
ment is hinge-LikCj the axis of motion pausing transveredy through both joints. 

The mtefccoual acticiilatkin is an oniphiarthrwis formed by the junction of 
the ventral extremity of the great cornu with the dorsal end of the panutl cornu of 
the hyoid bone. They are united by a very short piece of cartilage, in which there 
is usually a small nodule of bone in the young subject. This nodule, the epihvoid 
or middle cornu, is usually fused with the great rarau in the adult. The chief 
movement here is also hingo-like, the angle between the cornua being increased or 
diminished. 

The bra-cornual articulation is a diarthrocis formed by the junction of each 
Email cornu with the body of the hyoid bone. The small cornu has a concave facet 
winch articulates with the convex facet on cither end of the dorsal surface of the 
body. The capsule is ample enough to allow considerable movement which Is 
chiefly hinge-hire. 

The movement* of the hyoid bone are concerned chiefly in the acts of ma&tica- 
bun and swallowing. In the latter the ventral parts of the hyoid bone are moved 
forward and upward, carrying the root of the tongue and the larynx with them, 
and then return to their former position. 


The Articulations oar toe Thoracic Limb 

In the absence of the clavicle the thoracic limb forms no articulatloh with the 
trunk, to whkh it is attached by muscles. The movement of the shoulder an the 
chest-wall is chiefly rotation around a transverse axis through the scapula 

behind the upper part of the spine, 

THE SHOULDER JOINT 

The shoulder or supulo-humerBl joint (Articutitio scapulenhumerelis) is 
formed by the junction of the distal end of the scapula with the proximal end of 
Use humerus. The MtfcaUr mrf*e« «v: (1) On the nwpula, the glenoid cavity; 
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(2) on the humenM, the head, Beth airfares are appratimately spherical and 
«=imit»r in curvature, but the humeral surface » about twice as axtewre sa that of 
the scapula. 

The joint capsule b ample enough to allow the bones 1o be drawn apart about 
m inch (cjl 2-Z cm -); but < this requires a very OKiaderabte amount of force unless 
sir b admitted into the joint cavity. Tba fibrous layer i a not attached to the mar¬ 
gin u ( the joint amfaees, but at a distance of one to two centimeters from it, U u 
strengthened in front by two diverging elastic bands, which arise on the tuber 
ecapuitt and end on the tuberoasttea of the humoms. A pad of fat b interposed 
between the capsule and the tendon of the bicepa. , 

ligaments are absent from this Joint, but the muscles and tendons around it 
afford remarkable security, so that dislocation very seldom oeeum The large ex¬ 
tent of the head of the humerus b also of importance in this regard. 

Tlw priediwi fdiucIh which are attached around it* Joint and art u IbnmcnUi WS 
U(cn% 7 LhTrupuuHiii, aid tote mi dot; EMdU^T; die rebseapuW b 

fjtmt, the bkvp* aad lupriujHiiAtu*; bdund L the in*™ Slhera of ti^J WIlulL* uj* to 

Uk Iuk-ct edict ef tiw wuSw part ef the jam! ■'*p*uk l and *MikI anient Lv tcnM the Ultw. le 
kjjik - 1 °— 1 the joint cavity ttwmunjcatca with the bidpilu or muatuber*! mum- 

Movements-— While it is a typical enarthrosb in structure, irnd capable of the 
various movements of the bali-snd^ket joint, the chief normal movcmenlii ar* 
flexion and extoiudon. In the position of rest the angle formed between the scapula 
and hiuniFTUj posteriorly is about lTO" to 130 s ; in flexion it b reduced to about HO 5 , 
imd in extension it is iotraaed to ataout 145*. Adduction and mbductkm are very 
Krfdtttod, the former being limited chiefly by the infraspinalua, the latter by the 
nibwapuluU and the low insertion of the superficial pectoral tmudisL Rotation 
ifi somewhat freer, but does nut exceed 33* when 
all the muscles arc removed (Franck), 


THE ELBOW JOIKT 

Thia, the cubital articulation (Artieulatio 
cubiti)^ is a gingjiymua formed between the dis¬ 
tal extremity of the humerus and the proximal 
curia of the radius and ulna. 

The articular surfaces are: (1) A trochlear 
surface formed by the condyles of the humerus; 
(2) the corresponding glenoid cavities and ridge 
on the proximal extremity of the radius, together 
with the semilunar notch of the ulna. 

The ■xiinihiz’ *ijrf*f# of the oOftdylM docs not n- 
tend upun Lh* haefcufthpcrtremity, but 
receives tbs ir-miLutinJ- notch of the bln a. Mtendi Up into 
tht okmini fon. In the fore part of the groove there 
is r hvi^vuI Fosaa. The surface flfl the In Ural ^wyl#_■ 
much muallfw tban that of Ihe mndifll «i# F and Ip «fb- 
divided into two unequal parti by i shaliow furrow, On 
the lower part of the keuUuiw notch and tbr *dja«Dl 
Siart of the ridR= ^ tk radius ire lyirevid fosr. 
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In front it is strengthened by 


The joint capsule is extremely thin behind, 
where it forms a pouch in the olecranon fossa 
under the anconeus muscle and a pad of fat 
oblique fibers (tig* obliquum or anterior ligament), and on each side Ii fuiiea 
with the collateral ligaments. It also is adherent to the tendons of muscles 
which arise from the distal end oF the humerus or end on the proximal end of the 
radius. The synovial membrane sends prolongations to the am a ll radio-ulnar 
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joints and iko pouches downward under the origins of the flexora of the digit and 
the lateral flexor of the carpus, There are two collateral ligaments. 

The medial ligament (Lig. collaterals radiale) k attached above to an 
eminence on the medial epicondyle of the humerus, and divides into two parts: 
the long, superficial part ends on the medial border of the radius* just below the 
kvd of the interosseous space; the deep, short part is inserted into the medial tu¬ 
berosity of the radius- 

The lateral ligament (Ug, collatende uinare) a abort and strong- ft is at¬ 
tached above to a depression on the lateral epioondyle of the humerus and below 
to the lateral tuberosity of the radius. Just below the margin of the articular surface. 

Movements-— This joint Li a typical gmgJyunls, the only movement being 
flexion and extension around an axis which passes through the proximal attachments 
of the collateral ligaments. In the standing position the articular angle (in front) la 
about 150°, The range of movement ib about 55 * to 60® Complete extension 
h prevented chiefly by the tension of the collateral ligament* and the bieepe 
(The axWof movement is slightly oblique, so that In flexion the forearm 
is earned somewhat outward,) 


THE RADIO ULNAR ARTICULATION 

In the foal the shaft of the ulna is attached to the radius above and below the 
intomsaeoiii space by the Interosseous ligament of the forearm (Lig. mterosscum 
siitibraehii), Below the space the two bones become fused before adult age w 
reached. Above the space the ligament usually persists, but may undergo more 
or lera oraifiration in extreme old age. The transverse or areiform ligament i Lig. 
traodvetsum ulnare ct radlale uliue ct radii) consists of fibers which pass above the 
mtorosseoua eppoe from each border of iho shaft of the ulna to the posterior sur¬ 
face of the radius. The pnotimal radio-ulnar articulation (Articulatio radio-ulnaris 
proximal is) > formed by two small convex faceLs on the ulna and the corresponding 
facets ou the posterior surface of the pruxiiuaJ extremity of the radius, is inclosed 
in the capsule of the clbow-joinl anti does not require separate consideration. The 
distal extremity of the ulna fuses early with the radius, and is therefore regarded 
usually as a part of the Latter. 

Movement— This ib inappreciable, the forearm heing fixed in the position of 
pro nation. 


THE CARPAL JOINTS 


These joints taken together constitute the compodte artieulatiD carpi, or what 
Is popularly termed the 11 knee-joint IF in animals^ Thia consists of three chief 
joints, vix rf (1) The radio-carpal or an^raoMcHrarpal joint (Articulatio radiocarpea) 
formed by tho distal end erf the radius and the proximal row of the carpus; (2) the 
inlercarpal joint (Articiihitio intcrcarpea), formed between the two row’s of the ear- 
pus; (3) Ihe csrpo-metscaxpal joint i Articulatio carpometararpea), formed between 
the distal row of the carpus and the proximal ends of the metacarpal bones. The 
proximal and middle joints may he regarded as (pnglymi, although they are not 
typical or pure examples of hinge-joints. Tho distal joint i* arthrodial. In addi¬ 
tion there are arthrodial joints farmed between adjacent bones of the isme row 
(Articulationes interowea?)- AH the# form a composite joint with numerous 
moots. The articular surfaces have been described in the Osteology. 

The joint capsule may be regarded, so far as the fibrous part is concerned, as 
being common to all three joints. It is attached ektt to the margin of the articu- 


* The term «i * very unfortunate or*, **** ir is a dirtinrt misaMljealiaEi of d** um «it ■ 
used in Mwii to row. It u, hawev^ viry firmly nnabliahed, mJ irmu likely lo p=twrt tn- 
defirulcly w the a!*™ of * coavoiiisni pofwlw ^quiv^lMt. 
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Ihj- surface of the radius above and the metacarpus below; Ha deep face is also 
Attached to ft considerable extent to the carpal banes and to the small ligaments. 
Its anterior port, the dorsal carpal ligament, in loose, except during flexion, and 
asskta in forming the fibrous canids for the extensor tendons. Its posterior port 
the volar carpal ligament (lig, carpi volare), is very thick and dense* and is elosdy 
attached to the carpal bones. It levels up the irregularities of the skeleton here, 
and forms the smooth anterior wait of the carpal canal- It is continued downward 
to form the sub carpal or inferior check ligament, which blends with the tendon of 
the deep flexor of the digit about the middle of the metacarpus and may well be 
regarded as the carpal (tendinous) head of that muscle. 

The synovial membrane forms three sacs corresponding to the three joints. 

The rmdio-tarpal sac is the 
moat voluminous; it includes 
the joints formed by the acce^ 
sow carpal bone, and also those 
between the proximal carpal 
hones as far as the interosseous 
ligaments. The intertsjpaJ sac 
sends extensions upward and 
downward between the bones 
of the Ihd rows aa fax as the 
interosseous ligament*; it com¬ 
municates between the third 
and fourth carpal bones with 
the tarpo-metacajpal sac. Hie 
latter is very limited in extent, 
and Is closely applied to the 
hones; it incloses the carpo¬ 
metacarpal joint, and lubri¬ 
cates also the lower parts of 
the joints between the distal 
carpal bones and the inter- 
metacarpal joints. 

The Lateral carpal liga¬ 
ment (Lig, carpi collateralc ul- 
ruirc'i is attached above to the 
lateral tubem?ity of the distil 
end of the radius, Its tong su¬ 
perficial part; is attached below 
to the proximal end of the lat¬ 
eral small metacarpal chiefly, 
but some fibers end on the 
large metacarpal bone. A canal for the lateral extensor tendon separates a abort 
deep band which ends on the ulnar carps! bone. Other deep fibers connect the 
latter with the fourth carpal bone, and the fourth carpal with the metacarpus 
The medial carpal ligament (Lig carpi collaterale radiole) reacmblep the 
preceding in general, but is Wronger and wider distally. It is attached above to 
the medinl tubero-rily of the distal end of the radius and ends below on the proximal 
rnd* of the large hull! media] small rnctocarpal bones. Deep fasciculi are detached 
to the radial and second carpal bones. The first carpal bone, when present, is 
usually nubmtdcd in the posterior part of the distal end uf the lisameiit. The 
posterior pyt of the JiRiuocnt is fused with the transverse lipment of the carpus 
fldg. carpi traosveisunrt. and OGtumre in the formation of a canal for the tendon 
of the flexor carpi rwlialis. 


Tub 
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A is umber of irnuj ihort %u™tl Wjfitft two » nwf* djHRit boix*; only the rawt 
diwtifict of them will ca described here. 

The lu-oreroi^' rjupjii hah* kri with idii»nt bo&M by tht« lijpLnH'nE* {Fig. 236 ). 

Hie pmxiiTiil <jm m »*hwt band which uMi ffCrtn th* i wWui/ »W in fnmS of the pw^c on 
in La l rami face and. u Learned into tho duul md of (he rwhu* behind the pwvt for the Literal 
extcniwr HTwtuci. A middle bind connect* the aeocaMny with the ulnar caipaL The dbLal Ligcia- 
mcni. coQMt* of two ptronfi hfl4da which ]ja*» from the dhaLoJ margm of the rnmetmvy to the fourth 
cDj^ial ltd the proiimiJ end of ihe fourth 


nu JupunMil booei ihue transmit, the 

nelioo^oPtbr HKL*cl> which an? insertedinto 
the Acoaaaory carpal boon, Tb* other bean 
of ihr ptommaL row ah connected by two 
dOFBfiJ ltKIvnntE*, which are LnauiVLtAe in dirtO- 
unm and two intvwrotto UrtJWrtttal*. An 
oblique buruarni pniuee from an cminoow on 
the volar mtrtiwe of the radial carpal hone to 
a aiuill deprcwjoo on the Twdiua medial to tha 
UM for the accessory carpal boon. 

Two ^|*»***ttT ootoeet the pmsunnl and 
dicta! row* posteriorly, The EOcdinl one jotna 
the ndh9 to the second And lluid carnal, arid 
the latnml vnu attached the ulnar to the third 
and fourth cwpnk. 

Th* bon« of the M row a» mo- 
necurd by two atroivi iranwem domd 
ligankcnt»~ARd two hstcriMwoua Ligament* 

Then? are four carpo-metrLcarpid dga- 
meatB. Two oblique dore*l lijiammW (Lijjx- 
carp'>mriaji7ai-pea donalia) connect the third 
carpal with the Imt** uwEica™] bone. Two 
inicFcaafOLU Ikgami’ErtJi pmm tWuwffd fr-nm 
the intiwoddeoufl ligAincolJi of the distal row 
to end in dninwaicma of the oppoeed surface* 
of the projojiuJ wd» of the metacarpal bones, 

VoLu- Lgamcnla (IArk- caipnwKrtACfcra* ro- 
lartn'i on k] cert the second and thin! lwpa! 
bonce with the uuetacArpom Other abort 
apecLBl ii£&mrnt* have herb dkaertbed, but 
aomc of thefii at leant are artcf&cU- 

Movemmt&i—Tubing ihe joint ms 
a whole, the thief movdinenta are flex¬ 
ion and extension.. In the standing 
portion th& joint is extended- Wbeo 
the joint ifl flexed, slight iraniverse 
movement and rotation ean be pro¬ 
duced by iTLaiupuintion. The dorsal 
part of £ho capsule m } of course, ton* 

during flexion, the volar part in extern- r< , 

Bion. thlri WJPa-fui bo»: ft, I 

„ _ . _ uku lad, IburJ i*4 JVu«a tn»a*: 0. *Wi p*n 

The movement practically all occiitaAt ^ ,^^ 1.1 liHMmi-; Ifc II. 17, ntApJ. Uj^r- 

the radic-cairpiil and L&terearpai joint*, tho ^ „i t—, u, i 4l ll pkw«kI. tbrd, 

Articular .wf*** of wLioh arc wLfciy *par- ^ £2T; ec. itf, 17 , ^ J 

ttt « ) » dunjB «“<■»*. but kuiu in (nf ^ u«u M di^h« 

contM^ h,*tuEul ■ The dicta! row imuira m . ^ 1 

contact with the metacarpus. The inter- 

mediate and ubiar (arpah mev* together u , . 

one piece, but lb* nuSLd doot &d! o»»va ao far u the Lolennediat*,. to that' Eht-dnta&l a®d 
oaawu* Bpaafciia coofiwtiui thw* bo&™ become tw and ofchque lb dirrctwDr 
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INTERMETACAfcFAL JOINTS 

The small jointa farmed between the proximal end* of the metacarpal bones 
(Articulationes intermetaearpt^ arc enclosed, by the carpal joint capsule, as des¬ 
cribed above- The opposed surfaces of the shafts of the bqoca am closely united by 
an inteyosseou* metAcaipaJ Sigamant (L||. interoswum tnetacarpiK which often 
under^oea more or less extensive weihcation. 
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THE FETLOCK JODTT 

This, the metacarpo-phalangeal ftiikuiiition (Articulatio met ac^upo-phaJjmfw}, 
w a glagl>inijs formed by the junction of the dut&l end of the large (third) meta- 
rarpriJ bone, the proximal end of the first phalanx, and. the proximal sesamoid 

bow. 

Articular Surfaces.—The surface on the large metacarpal bone is approxi¬ 
mately cylindrical in curvature, but is divided into two slightly unequal parts by a 
&agit tal ridge. This is received into a socket formed by the first phalanx below and 
the two sesamoids together with the mtereesaimjid ligament behind. The latter 
is a Fiuu?a of fibreHcartilagE in which the sesamoid bones are largely embedded. It 
extend* above the level of the sesamoids, and is grooved to receive the ridge on the 
metacarpal bone; its volar surface forms a smooth groove for the devp flexor ten¬ 
don. 

The joint capsule is attached around the maj^tn of the articular surfaces. It 
is thick and ample in front? hero a burea h interposed between it and the extensor 
tendons, but the tendons are abto attached to the eapeule. Posteriorly it forms a 
thin-walled pouch which extends upward between the metacarpal bone and the 
suspensory ligament about ss hij^i as the point of bifurcation of the latter, 1 The 
capsule is reinforced by two collateral ligaments. 

The collateral ligaments, medial and lateral (1% collateral* idnare, radiale), 
are partially divided into two lnyara - the superficial layer arises from the eminence 
on the side of the distal end of the large metacarpal bone, and passes straight to 
the rough area below the margin of the articular surface of the find. phalanx? the 
deep btyer t shorter and much stronger, arises in the depression on the side of the 
distal end of the metacarpal bone, and passes obliquely downward and backward 
to be inserted into the aboxlal surface of the sesamoid and the proximal end of the 
first phalanx, 

The qpMle w further strensthnwd by a layer of obtiqur fibrrt which pui oiw lb* dliWrtl 
Eupiural, on either md* and end an the extensor tendon sad the prorinwl eeiremily of Ine tarsi 
phft l sni It may properly be raft*rtt«4 a* furia rather than ligament. 

Movements.—Those are of the nature of flexion and extension, the axis of 
motion passing through llit? proximal attachments of the collateral ligaments. In 
the ordinary standing position the joint k in a state of partial dorsal flexion, the 
articular angle (in front) being about UO°, (In the hind limb it is about 5* 
greater.) Diminution of this angle (sometimes termed “overextension”} is nor¬ 
mally very limited on account of the resistance offered by the sesamoidean appa¬ 
ratus, but it varies roariderably in amount in different subjects. Volar flexion is 
limited only by contact of the heels with the metacarpus. During volar flexion 
a email amount of abduction, adduction and rotation are possible. 

THE SESAMCtDEAH UGAMEPTTS 

Under this head will be described a number of important ligament* which are 
connected with the sesamoid bones and form a sort of Stay apparatus or brace. 

The interscsamcjidean ligament (L*g, intenKsamnideum} not only fills the 
space between and unite* the sesamoid bom*, but also extends above them, enter¬ 
ing into the formation of the articular surface of the fetlock joint. Other facta 
in regard to it have been given above. 

The collateral sesame idem ligaments, lateral and medial (Ugg. sesamoidea 

3 Thi* patwh ii to pari bound efiaww bj ■ layer of elastic tissue which arises by two braacta 
from the distal part of the volar surface of the flhsJi uf the Ear*r ESetararpal bene pad ends nn 
the iJdtemeiuvrntud ligament, It vu first dnerthed by Sind* who terms H the kg. iraUwarpo- 
... 
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ulnare et nwiiiiUe}, arise on the abasia! surface of each sesamoid bone, pass forward, 
and divide into two branches, one of which ends in the depression on the distal end 
of the Loiep metacarpal hone, the other on the eminence on the proximal end of the 
first phalanx, They m partly covered by the benches of the suspensory or 
superior aKtamoidcan ligament 

The suspensory Ligament or interosseous tendon (Tendo interoeeeuaV lien in 
^mat part in the metacarpal groove, where it has the form of a wide, thick 
band. It is Attached above to the proximal port of the posterior surface of the large 
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metacarpal bone and to the distal row of carpal bones. At the distal fourth of the 
metacarpus it divides into two djverxin# branches. Each branch prarea to the 
abaxUl face of the corresponding: sesamoid, on which a considerable part la attached. 
The remainder pa aaes obliquely downward and forward to the dorsal surface of the 
dm phjkljLXLi, where it joins the eiten-Hor tendon; there is a bums between this ex- 
tensor branch and the proximal end of the first phalanx. This ligament pooseasea 

1 This ia al» 1aunra m th«r mttwrii* Li^iurimi; H ii d«ribed her# in deferaue 

to cidUnq uul pn account of it* bi^uuntoy* funcliw, 
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considerable elasticity, mid ia Hie highly modified mtcroBSoaua medium muscle, It 
Wtafcts mainly of tendinous tissue h but contains a variable amount of atriped mus¬ 
cular tissue, especially in its deep part and hi young subjects. I Is principal func¬ 
tion is to support the fctlodc, u r, p to prevent excessive dtima] flexion of the joint 
when the weight is put on the limb, The branches which join the common exten¬ 
sor tendon limit volar flexion of the intorphnJungqal joints in certain phases of move- 
meat. 

The distal sesamoidean ligaments are three in number. The superficial or 
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straight seamnoidean ligament i Lig. sesame] drum imnm) is a flat band and is 
Somewhat wider above than below. It is attached above to the Wra of thefwsn- 
metd bones and the Lmer^wnoid ligament K below to the complementary flbn> 
can ihge o[ the proximal end of the ^■■eorni ptml anv The middle sesarooidean 
ligament (Lig. st^umoldeuin oblhjutis) is triangular; with thick, rounded margins and 
a thin central portion, it* base is attached to the sesamoid bones and iftlesscsa- 
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moid ligament, and it* deep facie to the triangular rough ama on the volar surface 
of the first phalanx. The deep or cruciate EeaaniDidean ligaments f Lsgg. seaajnoidea 
entciata) confliat of taro thin layers of fibera whidi arise on the base of the sesa¬ 
moid bones, ch*m each other, and end on the opposite eminence on the proximal 
end of the first phalanx. 

The two short sesamoideim Ligaments (Ligg. aesamoidea brevia) are beat seen 



Fsr>_ so.— {Uwtt4 H^iain or Drair um Dotal Pur or Umciirni bt I!pm r. 
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auih Li bum E>Mlo<LKidikUtL By AU CiVrra^at tbl iuiwrgqd Uqrfro (bAaiiuj +J a hj: 5 lurkai 

by opening the joint in Trent and pushing the sesamoid bones backward; they 
are covered by the synovial membrane. They are short bands which extend from 
the anterior part of the base of the sesamoid banns outward and inward, respec¬ 
tively, to the posterior margin of the articular surface of the first phalanx 

The distal seoamoidiHin ligament* may bo regarded as digital contmuatioaB 
of the suspensory ligament, the bcaamoid bones being intercalated in this remark¬ 
able slay apparatus, by which the fetlock is supported and concoaKioa diminished, 
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THE PASTERN JOINT 

This, the proximal tfiterptLilangeal articulation (Articulatio interpWflU^R 
projhmlii), k i jpngLymua formed by the junction of the dicta! fend of the first 
phalanx and ihe proximal end of the second phfllnny, 

The articular surfaces ore; (I) On the first phalanx, two *%htly unequal con¬ 
vex ares* with an Intermediate shallow groove; (2) on th& second phalanx, a cor¬ 
responding Eiuface, completed behind by a plate of fibro-cartflage. 

The joint capsule U dose-fit ting In front and on the sides, where it blends with 
the extensor tendon and the collateral ligaments respectively. Behind it pouches 
upward a little and is reinforced by the straight aeoamoidean !%mncjit and the 
branches of the superficial flexor tendon. 

There are two collateral and four voW ligaments. 

The collateral ligaments, medial and lateral (Lig. collateral* radiale* ulnare), 
am very short and strong bands which are attached above on the eminence and de¬ 
pression on each side of the distal end of the first phalanx, and below on the em¬ 
inence on each ride of the proximal end of the second phalanx. The direction of 
the ligaments u about vertical ond p therefore, does not corn-spend to the digital 
aatii. 

The volar ligaments (Ligg, velaria) consist of a central pair and lateral and 
medial bands which are attached below to the posterior margin of the proximal end 
of the second phalanx and ite rampieTneotory fibixy-cartilags. The lateral and 
medial ligaments are attached above to the middle of the border* of the first phalanx, 
the central pnlr lower down and on the margin of the triangular rough area. 

Thran Enrarcita *r* vnsy ttiaVBOiily Mffd u a irault of ehmnj* tafiammatkm, ood then 
AT4 ant w*U defined. The cralnd odw blend below with U» bnwehe* of tin oupexficUi Mar 

tJN^nrflL i*Lfirt with the SLTaigllL StAkUlOidCoL liglUUfiDt. 

Movements-—These are very limited, and consist of flexion and extension. 
The axis of motion passes transversely through the distal end of the firet phalanx. 
In the standing position the joint is extended. A email amount of volar flexion b 
possible, and in this position slight lateral and medial fie non and rotation can be 
produced by manipulation, Doreal flexion k prevented by the lateral, volar, and 
straight araamoideau ligament*. 


THE COFFIN JOINT 

This joint, the distal mtsrpbalangeal articulation i Artieulatio interphalangea 
distalis), m a giuglymus fanned by the junction of the second and third phalanges 
and the distal sesamoid bone. 

Articular Surfaces-—The surface on the distal end of the second phalanx is 
convex in the sagittal direction, concave transversely. The articular surface of the 
third phalanx slopes sharply upward and forward; its central part is prominent, 
and is flanked by two glenoid cavities, Tt is completed behind by the articular 
surf see of the distal sea&moid or navicular bone. 

Joint Capsule-—This is attached around the margins of the articular ourfaces. 
In front and on the Bides H b tight, and is blended with the extensor tendon and the 
collateral ligaments respectively. It forms a considerable pouch behind* which 
extends upward to about the middle of the second phalanx, where it is separated by 
a fibrous membrane from the digital synovial sheath. On each aide small pouches 
pc j j ■.•'.• [ (especially during volar fluxion) against the cartilages of the third phalanx 
just behind the collateral ligaments. 1 

Ligaments,—The collateral ligaments, medial and lateral (lag. collateral* 

1 Tbu should ha rated in reprd tg taectiaa uf tbt ^rtiLuft ether o^enbomi m this 
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utnare, rsdisJe), are ebott, strong bands which are attached above in the depressions 
oo either side of the lower part of the second phalanx, under cover of the cartilage 
Of the third phalanx. They widen below and end in the depressions on either 
aide of the extensor process and on the anterior ends of the cartilages. 

The collateral aessmoMean or suspensory navicular Ugatnontn, medial and 
latend [Lift sesamoideum colLatcrale uln&re, radialc), am -‘rtreng, somewhat elastic 
bands, which form a sort of suspensory apparatus for the diMal setumoid. They are 
attached superiorly in and above the depressions m each side of the distal end of 
the first phalanx and are here partly blended with the collateral ligaments of the 
pattern joint. They ore directed obHquely downward and backward, and end 
chiefly on the ends and proximal border of the distal se^-Hmuid, bui detach a branch 
to the axial surface of each cartilage and angle of the third phalanx. 

The pludeogo-sesainoidean or distal navicular ligament dig- phalanges 
E^amoldeum) reinforces the capita distaliy. It is a strong layer of fibers which 
extend from the distal border of the distal sesamoid to the flexor surface of the 
third phalanx. 

Movements. -The chief unoveuspntfl are flexion and extension. In this stand¬ 
ing position the joint is extended. During volar flexion a very amah amount of 
lateral movement and rotation can be produced by manipulaticiiL Dorsal flexion 
is very limited. 

PcfhJ fiejuon Apmiii to be choked mainly by lb* d«p fltseor tendon, an« in am cl 
rupture of the latter the toe turn* up The re*ta&lty of lha porterinw part of ihe aodtrt for the 
nHiad p Hukm :fgr™*I by the dirtifc owwiwfd) Jinom -hM when the xpLfjbi ttpuea 

pn the (tjoI. 


ugaments of the cartilages of the there phaiakx 

In addition to the bands mentioned above, which attach the cartilages to the 
extremities of the navicular bunc* there ore three ligaments on either side which 
attach tire cartilages to the phalanges. 

An ill-defined elastic hand passes from the middle part of the border of the first 
phalanx to the upper part of the ™tilfige p detaching a branch to the digital cushion, 
A short, strong band connects the anterior extremity of the cartilage with the 
rough eminence on the second pli ft- 
I btit in front of the attachment of the 
collateral ligament of the coffin joint. 

The lower border of the cartil¬ 
age is covered in part by fibere which 
attach it to the angle of the third 
phalanx. 


The articulations of the 
Pelvic Limb 

THE SACRO ILIAC ARTXOJIATION 
This joint (Articulalio a&cro- 
ilLaca) in a diarthroaia formed be- 
tween the auricular surfaces of the 
sacrum and ilium- These surfaces 
are not smooth in the adult, but are 
marked by reciprocal eminences and depressions* and are covered by a thin layer of 
cartilage/ The joint cavity is a mere cleft, and is often creased by fibrous hands. 



Fw, 30.~].m BtcwHbUrf JUpcTunoff w B«^ii ^ 
Twnrij* Viip. [Adapted Eras* Bc h tr hii. AUh d Ah). 
dHffM 





232 


TUX 07 THE HOT^E 


The joint capsule is very closc fitting, and La attached arounrl the marina of 
the articular surfaces. It is reinforced by the ventral sacro-iliac ligament {Ug. 
gacrodJiaeum ventmle), which surrounds the joint; this is exceedingly strong above, 
where it occupies the angle between the ilium and the wing of the sacrum; it con¬ 
sists chiefly of nearly vertical fibers. 

The movements an* inappreciable in the adult—stability, r not mobility, being 
the chief dL>idemturn. The angle formed by the long ajds of the ilium on the 
horizontal plane varies from 30* to 40°. 


LIGAMENTS OF THE PELVIC GltDLE 

The following ligaments (T.Jcg. ringuK extremitatk pdvina) may be regarded 
m accessory to the sucro-iLiac joint,, although not directly connected with it: 



/ 
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The dorsal sacrty-iliac ligament (1%. aacro-iliscum dorsalc breve) is a strong 
band which is attached to the tuber jsBcralo and the summits of the sacral spines- 
The lateral sacro-dlkc ligament l.Lig. sacm-iliacum doraile longum) is a tri- 
angular, thick sheet which is attached in front to the tuber saersJe and adjacent 
part of the medial border of the ilium above the gn at sciatic notch, and below te 
the lateral bonier of the sacrum. It blends above with the domal iwro-ilLac liga¬ 
ment , below wjth the sacro-sciatic ligament, and behind with the coccygeal fascia* 
The sacro-sciatic ligament (Tig r sacroEachiadtcuni a. saemspinoELim el tuber 
osurn) is an extensive quadrilateral sheet which completes tfie lateral pelvic wialL 
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I Lb daraal border ia attached to the border of the sacrum and the trsr wveiw process 
of the Brat and second coccygeal vertebra?. Its ventral border is attached to the 
superior Ischia tic spine and tuber isthiL Between these it bridges over the lateral 
border of the ischium and completes the lesser sciatic foramen ( Foramen ischiaiii- 
cum minus). The anterior banter is oonriiw, and Completes the pwttr sciatic 
foramen i Foramen iscbiadkuui majus)- The posterior border is fused with the 
vertebral head of thu semtmcmbnHioe-us muscle. 

Thi* l&wer sciatic fnriuiM’Ei a closed, e-sccpt whetr- Lbe tendon. of lbs chHirator iftcrrALL 1 ' and 
a veh pa*" though it, by a thin lihruu.i sbe *4 given «fl from the sp^f o-arimk ligamraH- 

The iliolumbar ligament (Iig. ilio-Eumbale) Is a triangular sheet which at¬ 
taches the ends of the lumbar transverse pTOOt^m to the ventral surface of the 
ilium below the attachment of the longi^imiis tiimwie (Fig. 273). 


SYMPHYSIS PELVIS 

The symphysis pelvis is formed by the junction of the two os*a cuxaruifi at 
the ventral median line. In the young subject the bones am united by a layer of 
cartilage (Lamina fibnxrartiSAgm^ab in the adult the latter Is gradually replaced 
by hone, the process beginning in the pubic portion and extending backward, 
but commonly the iachsa ore in part not fus*d, The union is strengthened by 
white fibrous Lte^up dorsally and ventral ly> A transverse band aJ.ny covers the 
anterior border of the pubis, and other fibers (Lig. arcuatum jachtadictmi) extend 
across at the ischial arch- No appreciable movement occurs even before synosto¬ 
sis takes place. 

OBTURATOR MEMBRANE 

This (Mcmbrana obturatoria) is a than layer of fibrous U*me which covers the 
obturator foramen, leaving, however, a passage i Canal its obturator! us) for the 
obturator vessels and nerve. 


THE HIP JOINT 

This joint (Articulatio coxx) in an cnarthn^is formed by the proximal end of 
tiie femur and the ncct abulum- 

Articular Surfaces.—The bead of the femur presents an almcast bembpherieal 
articular surface, which U eon tinned a short distance on the upper surface of the 
neck. It is more extensive than the socket wliirh receives it. It is cut into medi¬ 
ally by a deep notch fur the attachment of the round ami jurcesw-ry ligamenta. 
The acetabulum is a typical cotyloid cavity. Its articular surface is somewhat 
crescentic, being deeply cut into medially by the acetabular notch and fossa. 

The acetabulum is deepened by a ring of fibra-cartilagc, the cotyloid ligament 
(Labmm glcnoklale) , which is attached; to the buny margin; that part of the liga¬ 
ment which crurara ibu notch is called the trail averse acetabular figamfcni (lig. 
tranaversum acetnbuii) (Fig. 291). 

The jorat capsule is roomy. Tt is attached Mound the margin of the acetab¬ 
ulum and the neck of the femur, It is thickest laterally, 

Th* aUJuctimenl on the femur is about 1 cm. firwn ih-n tirnfflin of tii-r orti-cuUr surface, eicepl 
above, wIicte 1 2 to 3 Mia. uf Uu 1 mvk is inttacsp-siiJar. A i bin, obu rjfue btnJ HMTeffponrbpfl in iai 
Cm with the rappijlnj-fc* ra^pclr- R&lOMtfl tLc pun Of Uw tumult: ihifl HPPf*rP tu¬ 
be- dat f i^rhln homologue of the vtty stmim iho'fraaiflrfll figurant of man. _ Th* ts very 

chin under tlw Llio-(MOaft r and u adbenrnl Co the mtiAclfl- In fibrous part m perforated uusiLally 
by the ofcctfsoiy and ttheckE IL^m-niwira nmi die articular viwria. 

The round ligament (lig. teres) is a ehnrt, strong band which is attached 
in the Hubpubic groove dose to the acetabular notch, passes outward, and Ends 
in the notch on the bead of the femur (Fig- 531). 
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The accessory Ligament iLig. aocesonum] doea not occur in the dorrs retie 
aaumflk other then the equidie. It is a strong band detached from the propubic 
tendon of the alHlomirud musclre (Fig, 581). It is directed outward, backward, 
and upward, possre ibrough the acutabular notch dorsal to the transverse ligament, 
and ends behind the round ligjfcnaent in the notch on the head of the femur. The 
origin of the peet incus mulcts is perforated hy the ligament, which fumlahre at¬ 
tachment to many fibers of the muscle. 

The tynovia] membrane is reflected over the rntramipsulnr parts of tnese Lig¬ 
aments jmd cowry the fossa ocetabuli. A pouch also extends from the acetabular 
notch for a variable distance along the euhpubic groove above the accessory liga¬ 
ment. 

Movements,—This joint is capable of all the movements of a ball-and-agclcet 
joint, vii.j flexion, extension, abduction, adduction, rotation, and dreumduettoit 
The greatest range of movement is displayed in flexion and extension. When 
standing at rest, the joint is partially flexed, the articular angle (in front) being 
aboul 115*. The other movements occur to a very limited extent in normal action. 
Abduction appears to be -checked by tension of the round and &cew»oiy ligament. 
The accessory ligament is tensed so promptly by inward rotation of the thigh 
that this movement is almost nil 

THE STIFLE JOINT 

This joint (Articulatio genu), which corrreponiis to the knee-joint of man, 
ia the largest and moat elaborate of all the articulations. Taken as a whole, it 
may be elaaaed as a ginglymua, although it is not a typical example of the group. 
In reality it consists of two joined—the femoro-patellur and the femuro-tiblal. 

The lemoro-patellar articulation (Artkulatio femoro-patellaria) is formed 
between the trochlea of the femur and the articular surface of the patella, 

Ar+icular Surfaces*-- The iroctilea cumdata of two slightly oblique ridges, 
with a wide and deep groove between them. The medial ridge la much the Larger 
of the two, specially at its proximal part, which ts wide and rounded. The lateral 
ridge b much narrower, and is more regularly curved; its proximal port lies about 
an iinch behind a frontal plane tangent to the medial one. The articular surface 
of the patella Id much smaller Lhan that of the trochlea, Ii is completed medially 
by a supplementary plate of Ebro-cartilage (Fibroeartilago patella;), which curves 
over the medial ridge of the trochlea. A narrow strip of cartilage b found along 
the lateral border also. The articular cartilage on the trochlea completely oovera 
both surfaces cf the medial ridge, but extends only a short distance on the lateral 
surface of the outer ridge. 

Joint Capsule.—This m thin and ii very capacious. On the patella it la 
attached around the margin of the articular surface* but on the femur the line of 
attachment is at a varying distance from the articular surface. On the medial ±lJg 
it a ad inch or more from the articular cartilage; on the lateral aide and above* 
about half an inch. It pouches upward under the quadriceps femora for a distance 
of two or three inches, a pad of fat separating the capemle from the muscle. Be¬ 
low the patella it Is separated from the patellar ligaments by a thick pad of fat, 
but mferiqrly it Li in contact with the femoTO-tibial capsules. The joint cavity is 
the moat extensive in the lx>d_y. It usually communicates with the medial sac of 
the femoro-tlblal joint cavity by a slit-like opening situated at the lowest part of 
the medial ridge of the trochlea. A similar, usually amafler, communication with 
the lateral sac of the femoro-tibial capsule is often found at the lowest port of the 
lateral ridge- 

Tbc nwdial com muni catkin ia curtly ahseat la feMl IfllMlg but ii liable Ed be avrdooked 
on account of the fad that it k 9owhH I by a. vnlvuUr fold of the synovial tnr.mfcftttat. 1l m about 
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liftlf Bn inch wid«r md lie* under thr finrnsw ajtimJjir ivwi which eo&ftcrta the trwblw and media! 
pnEulyLe. Tht Enters] comm uni cation wcum m L8 to 2£ per «Dt. of ei«3 K Mctrtdkng to Uaudl; in 
rare Ffl-iwn it ii blur thins. the iruwi on*. It is iiuirwniv? I« dleteM <Jm capsule and tbtM unLuii 
pa idea of iu potential capacity and rrlattau (Fig. 24&>. 

Ligaments—The fernore-pateller l^«nentfi K lateral and medial (Ltg. fernom- 
pateilare laterals, medial*) ore two thin band* which reinforce the capsule on cither 
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side- The lateral ligament is fairly distinct; it ariacs from the Literal cplcondyle of 
the lemur just above the lateral fpmorotibial ligament, and coda on the lateral 
border or the patella. The medial fipnent ie t hin n er and b not distinct from the 
capsule; it arises above the medial ppi condyle, and ends on the patellar fibro-car- 
triage. 

The patellar ligaments {Ugg. oatell®) arc three very strung bands which at- 
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tach the patella to the tuberosity of the tibia. The lateral patellar ligament ex¬ 
tends from the lateral part of the anterior surface of the patella to the Lateral part 
of the tuberosity of the tibia. It receives a nlrong tendon from the biceps femora 
muschf and al^o part of the fan cm lata, The middle patellar ligament extends 
from the front of the apex of the patella to the distal part of the groove on the 
tuberarty of the tibia; a bursa is interposed between the ligament and the upper 
part of the groove, and a smaller one occurs between the upper part of the ligament 
and the apex of the patella The medial patellar ligament h distinctly weaker 
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than the other? ; it is nit ached above to the patellar fihpKartils^, and ends on 
the tuberosity of the tibia at the medial side of the groove. It is joined by the 
common aponeurosis of the gracilis and sartorius, and its proximal part furnishes 
insertion to fibers of the vastus nicdiaiis. These so-called ligaments are, in reality, 
the tendons of insertion of the quadriceps feraoris and biceps femora musclea, and 
transmit the action of the latter lo the tibia; they also function ahuilaHy for the 
Other museles attached to them as noted above. 


It will be aatfeed that the prtusrninJ nliAehmenta are further apart (Kan the diitJil ert", w 
U»t the hjamcnLfl cob verge below, The medial ligaTnrcii lx MAgalfr oblique. The mlddJa 
hgMEent ia more deeply pta«d than the othriTi, aqd there fa re manat ■Tffljff he felt *n diptlxirtly 
i* the Iivii^e animal. The lateral bjcwacn-t ip very largely the teh4*h of the anterior purt of the 
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bi&ppd [emori*, but it aIw furpuita* iwiii^ la ihr tentur fcuttiifr bra- by of the tn&n& 

lit*, whiiti bkndji irilh il. Tbe ftbrt^-carEilftije w r in Uw iMWi opinion. tn bp rrfpwtW h 
part ftf ihc mn li-U gartellar U|amci!it rather than jratl o-f t be patella: it it not visible euprfidillv. 

The femoro-tibial mi tula don {Artteulatio femorcMibi&lis) is formed between 
the condyles of the femur, the proximal end of the tibia, and the interposed 
articular menisci t*r fttmiliinar cartilages 

Articular Surfaces.—The condyles of the femur are slightly oblique in direct 
tion. The articular surface of the lateral one is more srtmngly Alfred than that of 
the medial one; the latter is confluent beta* w ith the medial ridge of the ttwhlea, 
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while the narrow ridge which connects the Intend condyle with the trochlea k 
usually nan-articular L The saddle A sped surfaces of the condyles of the tibia are 
not adapted to the femoral condyles, and are in contact with only a small part of 
them. 

The menisci, lateral and medial (Menken* lateralis, meiliilis) [Fig. 250) are 
crtaccmk platen of fibio-rartilfige which produce congruence in the articular 
™rfaeee. Each had a proximal concave surface a* lapied to the condyle of the 
femur, and a distal surface which fits the ooTTfcsponding condyle of the tibia. 
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The Lateral mcnketii does not Cover the intern] and posterior part of the tibia! wih 
dyle, over which the tendon of origin of the poplileuE rmiiscle plays t The peripheral 
border b thick and convex, the central one very thin and concave. The fibrous 
ends or %juienta are attached to the tibia In front of and behind the spine, Tb& 
lateral meniscus has a third attachment by meaiw of an oblique band (lignmcntum 
fcrnomlt- menLici lateralis) which passes from the posterior end to the posterior 
part of the Intefcondyloid futsta of the lemur* 
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The tlcnmenie nf the roediftJ mcdfKW, pmterier and pewterier CUguDHiLa tibisJb amwiLui 
et poBuriun ni'enifci nwd Lali*?, up* ttUcfied i n from of and behind the medial rm jr^iw n r lJip 
ppiTVP til ihc iihin The anterior Ugmiu^nc of tbe luteml niMiMnui |l 4 fcvneqtuiri tObiidc antenna 
rdeDiBoi Uimilu.i it Attached sn frost pff ihc literal eminenre of the ipine. Tim protetjar one 
lufurchU a; the brunch {lifue^niuxn libi&Le pottcrLua- memid Literal tv u inserted at the 

popliteal notch, the upper i Li* nm i*:i urn fMuura:D itii-cunri lateralis : in « am* 1 1 i t*** [□ ibe extram 
posterior part af the Wann^fktd fiMu- 

The johst tapfiide U attached to the margin of the tibial articular surface, 
but on the femur the line of sltschment is for the greater part about hsJf an inch 
(ca. 1 cm.) from the articular marjpn. It is also attached to the convex borders of 
the menisci and to the cruciate lipmcnt^. It is thin in front, where it consists 






practically of the synovial leyer only. It is much stronger posteriorly: hm H 
is reinforced by whet might be regarded a@ a posterior ligament. This ia i 
Htmtigj flat baud which anfits from the femur just lateral to the origin of Iho media! 
head of the gairtrecnemius, and extend* down to the posterior bolder of the medial 
condyle of the tibia; it is wider below than above. Them an? two synovia] wws. 
corresponding to the double nature of the articular surface*; they do not uuualiy 
communicate, and each is partially divided into an upper and a lower compartmenl 
by the meniscus. The medial sac pouches upward about half an inch over the cent 
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dyle of the femur. The lateral sac invests the tendon of origin of the pophteuj 
muscle, and also pouches downward about three inches {ea, 7,5 cm,) beneath the 
peroncus tertius and extensor longus mufiulEs. As stated above,, the lateral f*ac 
KHnctin'ses communicates with the fuinoro-patelt&r joint cavity* and the medial 
eae usually does ao in tk> adult. 

Ligaments.— There are four of these—two coUntorei and two cruciate- 

The medkl ligament (lig. ooflatereJ? medi&le) is attached above to the prom- 
inent medial epicondyle of ihe femur, and betaw io a rough a™ below the margin 
of the medial condyle of the tibia. 
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The lateral ligament fUg. co]]at*r*k latfiralej Lg somewhat thicker; it arise* from 
the upper depression on the lateral epicondyle, and ends «n the head of the fibula. 
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It covers the tern.Ion of the origin of the popHtcus musel* r a buna being interposed 

between the two; another bursa in present 
between the lower part of the ligament find 
the margin of the lateral condyle of the tibia, 
The credit* ligaments are two strong 
rounded hands situated mainly in the inter- 
condyloid fossa of the femur, between the two 
aynovia! sacs. They cross each other some¬ 
what in the form of an X* and are named ac¬ 
cording to their tibia! attachment*. The 
anterior cruciate ligament (Lig. cmeiatiim an¬ 
tenna) arises In the central fossa on the tihial 
epina, extemls u pwa.nl ant! hack-ward, and enda 
on the lateral wall of t hr intercondyloid fossa. 
The posterior cruciate ligament (Lag. trucla- 
Fit. sji.—ThioxnaAL Epi? m Riwt tipli. or ^uin pofftenus^ is 3i ll‘« 1 inf to the preceding,, and 
liuhkj. wrm igpi or [jcuirc«Tacm at- is somewhat larger. It is attached to an emi- 

!T«ILi Uimi .._ ^ ftce at tbe notch of the tibia, is 

u 7 , directed upward and forwan), and ends in the 

■«3 pMUrirw otkwi* lipawbi: ft, poMeiw ifiti'rior fiitrt of the intcreundykid foaaa of 
licuiPHi rj- Mdimt M ui«u*. the fetnur. 


Il W hr ftddrd that the*? lijctunctit* 4o not lie m n asgaUat pik*e. btft are somewhat iwirtnd 
kcoh rah other; outwiml mtaikm ibr tea untwist* md iL*ck«n* thein. 

Mwetnents. The principal uvuvumenta of the stiBo joint as a w r hole are 
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flexion and tension. !n ihe ordinary standing position the an icular angle 
{behind) is about ISO*. Fkxkm is limited only by contact of the log with the 
i hijfh , if the hack la flexed. Extension k incotu plcte. i. e-, the femur and 
tibia cannot be brought into the .same straight line. Rotation is limited* and is 
freest (Eunnf; mflexion. The patella glides on the femora! trochlea upward in 
mention, downward in Anrion. 


Jirtmfon 1* ehfrdtrd nuunlv bv triurioti ol tbt cruciate had wjllatmil Lipifnenli!. In crtfwnr 
ratrtLftion, which i* m™n}»jibecl"by"ili£ht nirtwani rotutiai oi Ihe lex. the P*leUft eaiL be pushed 
apwiird ajuJ Lciwdni jo th*4 itc GhnHtnlhp hooka, over dw upp** «tJ of the iticdiiu rinlRt m the 
tcochkii, but it will rmt remain t twn utdn* hMtl in W hm d removed, the b^ 

of ibe patella lips fpr™d aod the cfirlibw* lw* Ufafi the most prominent jmft of iht trodsfrar 
rider, During Sexton h whkb is (Mmmpuucd by nlixht irw^d rotitsin of theta, the rtfldyla 
□f the Femur end th* fcrjaisd glide backward on the tibia; the movement of the lateral wnnylc 
and uiFiii*™ u greater lhm» thiU of lie medial one. In tried** flexioo the piurilw a&d poeherior 
rruranic ligjurwntii arr u-im-j the ocher ligamrnta are reliM-d, The movmcrfcriit of the patella la 
didkOg With m pine in n. i". i-j different parts «E the appoHU artinikr eurfnr*# into oont*rt 
BuoewKivelv. In the ordinary puualia#! position the actual arts of contact oE the patrUa ana 
feiuur is mir prim end v maall; it u a edrip about 12 - IB mm, Jtmodmlf inch or mfe to ore) in width. 
On ihr patella it corTwpr.urli. tMj with I he dwtal border of the articular wtfm and la only 
3-6 mm. diaUnt from it. tin thr ffflUJr the area is a. 3-5 cm. (ao Inch) medially and e*. 2 cm. 
laterally below the proximal margin *>f the trochlear artieuEar »srfa^. The mm far the hbp> 
eartdaii? la on the prorimal part uf the medial ffurfw* of the medial ri<fee of Iho troehlai it ii 
oval and is about 3 cm. high and 2 om„ wide. 


Tl&IO-nBULABt ARTICULATION 

Thu? joint (Arfieulatio tibiofibularis) k formed by the heat! of the fibula ar¬ 
ticulating with a crescentic facet just below the outer margin of the Intend condyle 
of the tibin. The joint eflpsule k strong and dns*, The shaft of the fibula i s at¬ 
tached t* the lateral bonier of the tibia by the Interosseous membrane of the leg 
(Membrana intciwsea cruris); this is perforated about an inch fioeo its proximal 
end by an opening which transmit* the anterior tibia! vernel* to the front of the 
tibia, A fibrous coni usually extends from the distal end of the shaft of the fibula 
to the lateral mafleotus. The latter is the distal end of the fibula which bass fused 
with the tibia No appreciable movement occur* in this joint. 


THE HOCK JOINT 

This k a compwfite joint made up of a number of articulations [Articulations 
laiw). These an: (1) The tibitMareal articulation; (2) the intertarwl articula¬ 
tions^ (3j the tarso-melaiarsal articulation. 

The tlbio-tarsal arriculaUon (Articulatio idocruralis) k a typical Kmglymus 
formed by the trochlea of the tibia! taral bone and the comapomirng surface of 
the dktid end of the tibia. The ridge* and groovy of these surfaces are directed 
obliquely forward and outward at an angle of about 12° to 15° with a nagittal plane. 
The trochlear surface is about twice as extensive as that on the tib*i r and its ridpa 
have a spiral curvature. The other articuUdiora are arthrodia, which have joint 
purfaws and ligaments of such a nature aa to allow only a minimal amount, of 
gliding motion. 

An in the tasc of the carpal joints, it, k convenient to describe first the common 
capetile and ligaments, which are die more important practically, and then to 
consider very briefly the special ligaments. 

The fibrous part of the jobt capsule k attached around the margin of the 
tibaol articular surface above and the mEtat areal surfaces bdow; it If also attached 
in port to the surfaces of the bunt* which it covers, and blends with the collateral 
ligamenLs. Its dorsal part h rather thin; in detention of the capsule, as in “bog- 
apavm/' its doreo-medial part, which is not bound down by the tendons passing 
over the joint, forms a ftuetuating swelling over the media! ridge of the troddm 
The plantar part i plantar and ureo-mslatBrsil ligom^nU) k ray thick below, 
and k intimately attached to the tarsal bonm. It ia in part cartilaginous, and forma 


242 


THE AKTICUIATtOSft 0 W THE HORSE 


a smooth surfooe for the deep flexor tendon. The proximal part pouches upward 
behind the distal end of the tibia Tor a distance of about two inches (ca. 5 cm.); 
here it is thin. It w continued downward to form the suhtarsai or check ligament, 
which united with the deep flexor tendon about the middle of the metatarsus. 

There are four synovial sacs : 1. The tibio-tarsal sac Lubricates the proximal 
joint, and ia much the largest and moot important. 1 2. The proximal intertareal 
sac lineo the joints formed by the tibia! and fibular tarsal bones above, and the cen¬ 
tral and fourth toxsals below; it communicates in front with the tibio-tarsal sac, 
3. The dictai intertomal sac lubricates the joints formed between the central tarsal 
and the bones below and on either Bide, 4, The tartch-metatarsal sac lubricates 





I, 0- Hrmadwi nd (Awi p ^-1 a ; t. tmn&-niataA*rai: h(c*m*nt: -4, pnmuuJl tub*ri-»t|i- o# tabu! larail 

bm\ a ntantonluii a (« ik*p hia wdu; Ml M, Ul Jfi . mmmjMfm I bid**. 

the joint* formed between the tarsal and metatarsal bones, those between the 
proximal ends of the metatarsal bones, and those formed by the third tarsal with 
the bones on either side. 

Common Ligaments.—The Lateral ligament (Lig. collateral*.- Sbulore) ctKosfftc 
of two distinct bonds which cross each other. The long lateral ligament {Lig. 
collaterals lateral? longum) is superficial; it arises on the posterior part of the Intend 
malleolus, is directed almost straight downward, and is attached to the fibulor and 
fourth tarsal bones and the huge snd lateral small metatarsal boneo. It forms a 
1 k it this urt of thti? Grade which is chiefly io^lvcd la dutslkG by ohh of fluid in the 
joint cavity (u m ra-caUad ld b&f -spavin ,F J. 
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__ for the Intend sxtensor tendon- The short literal (Ug. ociiiteralf- 

literate brave) is deeper: * arises on the anterior part of 

directed chiefly backward, and enda on the rough estivation on the lateral surface 

of the tibialtaraal and the adjacent surface of the fibulartered bone. 

The medial ligament (Lig. collateral* tibialc) alio conaiste of two parts which 
croee each other. The long medial ligament [Ug, collaterals module kmgum) 
ie superficial: it arisen on the posterior part of the m ^i*l msdlwlu* 
below and is attached on the dietal tuberosity of the tibisJ tarsal, the large and 
roedii (mud! metatarsal bones, and the surface of the lower tarsal hones which it 
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covers. The short medial ligament f Jig. coUaterale mediate breve) hes largely 
under cover of the long one- It extends from the anterior part of the medial maUao- 
\uB f runi backward and somewhat downward, md djyides into two branches, one 
of the* ends on the proximal tviberffrity on the medial surface of tbs tibial tai™ 
bone, the other om the sustentaculum talL , 

The plantar ligament (Lag, tanri plaut&f*) is a very strong, flat band which 
covers the lateral part of the plantar surface o i the t&reus. It i a attached to the 
plantar surface of the Ebular and fourth tarsal bones and the proximal end of the 

lateral metatarsal bone. _ x _ r _ . . * . 

The dorsal ligament (Lig. tarsi dors&le) is a triangular sheet which is attached 
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jit^uve to the distal tuberosity on the medial fmir of the tibia! taraal bon*, and 
sprtudii out Lfbff on the central and thirl tansal bones,, imd the proiiuml cuds of 
the large and medial small metatarsd bones,. to all of which it 1* attached. 

Special T ig a m en ts. —A considerahlc number of short bands- which connect 
adjacent bones of the taraua and metatarsus are described by various authors; 
some of these are quite distinct; otheis are iliflirult tu isolate. Meet of them are 
not of Hiifficicnl importance to justify detailed description. 
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(1) The Uhlal and flbuLir tarvaL bonee are ynftfd by fwir liaod* (artfa^o-celcaneal lie*- 
nm-nix: Tbr medial ligatssent raicrnHj [fora thb siulenLaculuin tali to the adjacent part of the 

titrial taraab Wendies witfi th^ fhort mUpiml IfPUWLt. The lateral ligament ertrndji trnffci tl* 
oc»cW™- praseaa of the fibula# tarual to tbs arijn^enl part of tho lateral ridge of the troeblea. 
Tht proxLcn hJ ligtixaeat eaten da from Lite poaturm margin of the troddea to the fibular tarad- 
ThD mterwMoiH li^Minpnt ie deeply plum! La [he iknu tarns U-Lwtvxj Uu? two borwi, atari u at- 
uebH in lb rough hihu of the oppwnl 

1 2 : The umal Irr bpoes arc att aeheri 10 each other u foDon: The central anri third tarsal am 
united by no intcroanouff and an DWtqwe (India] ligmnent i*rapIwido-cu tj con ligaipefli*)- The 
erntrn] and fourth tarsal arc united by an intoromoum and a Lateral Lraiksverse lig&DKnt teubdrii^ 
arapbnid lignmrsiL - The third and fourth tanais are similarly eana*ct*H {cidKadocunean Liaa- 
tnri'.Eaj. Tm third tanal m jweod by an inwitweru* |inimnig«in) ligament to tf» (fitted) fini 
and sertnd tarnaia: tba latter are connected with the fourth Ursa] by a plantar teuam Ujn- 

tutai. 

(3} The smaller boroe oonnccted with the pronmal row u follows: The central ■ 
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iL (WHtfll Wilt d* fihuUr Lainai by a pluHw {cdnu(HHn«&) Ug™L 

*4} The disul ufaal bone* ups with the EBetAyirauft by '^pa-metMaraiU. KiEnmKfiia,, 

whkh Wc aut distinct frdfa the mieittowi 1iRPia*filfl h cswpt in the taw ttw mteroaMOUB liEpmri'.i 
between tbe third tATwd *cd toatainrMJ bott*. 


Movements,—These an? fierion and extension, which Lake place at the tibkn 
turtal jouitr The movement* between the taiaal bones, and between the Utter 
and the mrifttfinm &re so Limited as to be neflligibk no Far as the action of the joint 
m a whole is concerned, in the standing position the articular angU {in front) 
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is about 150*. Complete extension is prevented by tension of the collateral liga¬ 
ments. Flexion is checked only by contact, of the metatarsus iilh the leg. 
vided the stifle joint is tko flexo*L Owing to the fact that the axis of motion 
is slightly oblique, the lower port of the limb deviates aamewhat outward during 
flexion, The long collateral ligaments m tense in extension, the abort 00 m in 
flexion, of the joint. The movements of the hock joint must cortoapond with those 
of the stifle on account of the tendinous bands in front and behind (peronOtifi tertnii 
and flexor digitalis superficial), which extend from the lower part of the femur to 
the tarsus and metatamufi- 

Tbe remaining joints differ in no material respect from those of the thoracic 
limb- 
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COMPARATIVE ARTHROLOGY 1 

Joints and Ligaments of the Vertebra 

Ox.—The hg&roentum nuchie m better developed than in the horse. The 
funicular part is clearly divided into two lateral hjdves, which arc round at their 
occipital attachment, but from the axia backward bet-oute rapidly wider and flat. 
This wide portion is almost sagittal, Lies on either side oF the vertebral spinea, and 
is covered by the trapejius and rhomboideus muscles. From the highest part of 
the withers {third thoracic spine) it gradually diminishes in she and fades out in 
the Lumbar region. The lamellar part b thick., and consists of anterior and pos¬ 
terior pans- The anterior part is double;. its fibers proceed from the Funicular 
part to the second, third, acid fourth cervical spines. The posterior part is aiiigiCi 
its fibers extend from the first thoracic spine to the fifth, sixth, and seventh cervical 
spines;. 

The ventral longitudinal ligament is very strong in the Lumbar region. 



Fra. SB4,—limnmi fJtflW O* O?. 

a. WitMlvpirt: kto vkl* parito: r»4. purl: *, mi*nctiKxu> bumral: I. v^Kn pmwrf fir* Ibmd4 

nntbn; J, uk lEBreWrw^IMmi. Anii_ <L ttuuutrej 

The intervertebral fibrcHcartilagcs are thicker than in the home. 

The interspmoufl ligaments of the back and loins consist largely of elastic 
tissue. 

There are no intertraiuverae joint* in the lumbar region. 

Pig.—The ligamentum nucha? is represented by a fibrous r&ph£ and thin 
L&yens of elastic tissue which extend between the cervical spines. 

The atEanto-occipital and atlanto-axial joints resemble those of the dog. 

The interepmoua ligaments of the neck are elastic. 

Dog .—The Hgunontum nucha? consist* of a small fibrous hand which extends 
from the spine of the axis to the anterior thoracic spines; it may be regarded as a 
mere fibrous raph# between tbs right and left muscles. 

There are iuterspinoiia muscles instead of ligaments in tike neck. 

There are three Ligaments in connection with the dens of the axis. The two 
aUr Ligaments (Ugg. alarm) arise on either ride of the dens, diverge,, and end on 

1 This HRiUiit nectiM&rljy only of ibrkf stutouiit of Ik moil important diffmiww 

itk the jctinia of Ik odcr unrm a J *. 
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Esther eidfl of Lhe foramen magnum. The transverse Ligament of lhe allaa (Lig. 
transvereuni atlantis) stretches across the doraal surface of the deei* and binds it 
down on the ventral arch of the atlas, a bun being interposed. It in attached on 
either side to the lateral mas of the atlsA, 

The two capsule of the atlant<MxxipttaJ joint Mmmunicate with each other, 
and usually with the capsule of the atlnMo-axisl joint also, 

Articuiatioks of the Thorax 

Qjl—T he second to the eleventh ogstCHshondral junta inohttdve are diart hmes 
with close capeulen, reinforced externally. (They are the *ame in the sheep.) 
The upper parts of the cartilage* are attached to each other by distinct elastic 
ligaments. (Ti&g- intercoet&liaL 

The hint pair of chondro-stenial ioicts are separate from each other; a strong 
cruciate ligament unites the ventral ende of the first pair of ribs. 

The first segment of the sternum forms wdih the hotly a diarthrodiaJ inter- 
sternal joint (Artieulatio interstemads), 'The anterior joint surface is concave 
and is completed laterally by the second costal cartilages. There U a close capsule, 
and the joint surfaces am attached to each other by an interartieular ligament 
Limited lateral movement is posable. (In tbs *heep the joint is a sTOchondroeraJ 
Both surfaces of the sternum are covered by a layer of fibrous tissue (Membrana 

stemi). _ . , . .. 

Pig_Xhe second to the fifth or sixth eosto-chomfral joints are diarthtraei. 
The mteretcmal articulation and the sternal ligament* resemble those of the ox. 

Dog—The first chondro+rtemal joints do not coalesce. The internal sternal 
ligament divide into three bands. 


TEfiSPORO-MANDIBUUR AruCULAITON 

Qi.—T he articular surfaces are of such a character as to permit morn extensive 
tranter h movement than In the horse (ride Osteology). The posterior ligament 
is absent. 

Pig w _Tht considerable longitudinal diameter of the temporal articular sur¬ 

faces and the very .-snail sire of the poatglenoid proses allow great freedom of 
protraction and retraction of the lower jaw. Transverse movement is limited. 
The posterior ligament is absent. 

the articular surfaces are cylindrical in curvature and the inter* 
articular disc is very thin them is practically no transverse or gliding movement. 
The posterior ligament is absent. 

The other articulations of the skull arc sufficiently described in the Osteology. 


Articulatidrs of the Thoracic Limb 

SHOULDER JOINT 

Oil—T hu articular angle is about 1QG°* 

Pig and Dog,—The joint capsule communiaitefi so freely with the bicipital 
bursa that the latter may well be regarded m a pouch of the capnule. There is a 
rudimentary marginal cartilage around the rim of the glenoid cavity. In the pig 
the front of the capsule ^ reinforced by cruciate hands. In the dog there 'v* usu¬ 
ally a strong band extending from tba acttjmion to the lateral part of the capsule; 
another band (Ligament nm coracO-acfomiale) often stretches between the scapular 
tuberosity and the acromion- 
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ELBOW JOINT 

Or.—No important differences east. The upper part of the mtuiuiMUi 
radio-ulnar ligament Is commonly ossifi** l in the adult, 

Pig.—There are no importimt differences. The radius and ulna are bo (irmly 
united by the interosseous llgntn rnt as to prevent any appreciable movement be¬ 
tween them. 

Dog .—The joint capsule t& reinforced in front by an oblique ligament which 
aria® on the front of the Lateral condyle of the humerus above the joint surface, 
and joins the tennifiid part of the biceps and brachialis below. There is a strung 
reinforce munt of tike pc^re-medial part of the capsule, which extends obliquely 
from the medial side of the olecranon fossa to the- ulna, just above the processus irn- 
eoueus. The lateral ligament is mitL-h stranger than the medial one. It is attached 
above to the lateral epkondyle of the htunurus, and befyw chiefly to the eminence 
distal to the onck of the radius; but part of it inclines backward arid is attached to 
the ulna. The middle part of the ligament is wide and forms a sort of cap over the 
proximal tuberosity of the radius. From this part a band, the a nnular ligament 
of the radius (Jag. annulare radii) p extends across the front of the proximal end of 
the radius and ends on the ulna; although incorporated in the joint capsule it ta 
eufly defined. The medial ligament is more slender, It arises from the medial 
epicondyle of the humerus and passes deeply into the proximal pun of the infer- 
o^eous space, ending chiefly on the posterior surface of the radium a little medial to 
the attachment of the Lateral ligament; there is also a small attachment to the 
interosseous border of the ulna, Thb ligament b very oblique. An elastic band 
(Ligamentum oJecranij uxtcmT from the lateral surface of the medial cpscondyle 
to the anterior border of the ulna. 

There are two radio-ulnar joints. The proximal radio-ulnar joint (Articiilatio 
radioulnariH proximalis)» included in the capsule of the elbow, hut is provided with 
an annular ligament, as described above. The distal radifr-idnitr joint (Articulatio 
radiyulnaris dktalW is formed by a concave facet on the radius and a convex one on 
the ulna, and is surrounded by a tight capsule. The mtcrosoeon* membrane unites 
the shafts of the two bone*; its proximal part is specially strung and is- attached to 
prominences on both bones. The movement* consist of limited rotation of the 
radius (ca. 2CF), carrying the paw with it. The ordinary position is tunned prona^ 
turn; outward rotation is supination. 11 


THE CARPAL JOINTS 

These have the samo general arrangement as in the horse. Numerous minor 
differences naturally exist, but must be excluded from this brief account, which 
contains only important special features. 

The lateral and medial movements are freer, especially in the dog, but flexion u 
not so complete; the anatomical explanation of these facta Lies in the nature of the 
artkidar surfaces and certain ligamentous differences. The collateral ligaments are 
much weaker, the long lateral One being especially small b the oi. Two oblique, 
somewhat elastic bands cross the front of the radio-carpal and btercarpal joints. 
The proximo! one is attached to the distal end of the radius and passes downward 
and outward to the ulnar carpal bone; the other one connects the railial and fourth 
carpal bones m a similar fashion. 

In the ox the short collateral ligaments are well deG tied; a ligament connects 
the accessory' carpal with tbs distal end of the ulna, and strong volar bands connect 

1 Thoti nKivrmriitii in* Ivntl svta in Euan, In whom thu hock of the- hand may be turned for¬ 
ward {pmnaiKD} or bsckwmd (.iueiiiMliaa)- In th* dpg Hue Pgtipoo is much fwtnrted and is 
Enwl when the dbow is Send. 
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the dbtat bones with the metacarpus. 
nlm u carpal bone with the meta--* - 

HupuiL 

The dorsal, votar. and intercs- 
nftDus carpal ligaments vary with the 
number of carpal bonea present in 
the different species. 

In the dog there are six dorsal 
and mm Volar ligaments. The iuUr- 
craeaus ligaments are not inter- 
ordinal. The acceraurr carpal bone 
ia attached by ligaments to the ulna, 
iLe M^in^naedifitep and the 
third, fourth and fifth metacarpal 
bones- The distal carpal bones are 
attached to the metacajpal bones by 
dorsal and volar ligaments. 


A string oblique ligament connects the 


TNTBfcMETACARPAL JOINTS 

In the ue the small (fifth) meta¬ 
carpal hone articulates with the large 
metacarpal, but not with the carpus. 
The joint cavity ia connected with 
that of the carpo-metacarpal sac. 
The proximal end of the small meta¬ 
carpal bone in attached by a hgsJj le nt 
to the fourth carpal, and another 
band extends from its distal part 
to the aide of the large metacarpal r 
There is also an interosseous figa- 
mentj which is permjmen* and allows 
a gmftll amount of movement. 

The chief metacarpal bones of 
the pig, and the second to the fifth of 
the dog, articulate with each other 
at their proximal ends* and are con¬ 
nected by interosseous ligaments, 
which do not, however, unit* them 
closely, as in the burse-. There are 
feeble dorsal and volar ligament 
(Llgg, buium) which unite the 
proximal ends of the metacarpal 
bones in the dog:, 

METaCAItPO-PHALANGEAL JOINTS 
Qx.—There are two joints, one 
for each digit. The volar parts of 
the two joint capsules communicate. 
The two interdigital collateral liga- 
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meats (Ligg. eoEateraiia interdigi- 
talia) result from the bifurcation of a 
band which arises in the furrow between the divisions of tbs distal end of tne 
metacarpal bone; they spread out and and on the proximal tnda of the first pha- 
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[ piTi gw* TliEDtherTOUat^T^Ug^ettBare&iTaiigcdiUte tboaeof tiiofaorw. A strong 
interdigital %■"«»* (big. interdigitate), consisting of short imnfcroaamg fit*™? 
uni tea the middles or the interdigi tat surfaces of the first phalange* of the chief digits 
It prevent? undue divergence of the phalanges, It m nut present in the sheep r 

Cruciate llgnmenta [Ligg. pholongcHflewiiuifide®) connect the proximal anaaniokia 
with the proximal end d the opposite first phalanx. 

The iiiihilfi iflivwwl tipment connects all four sesamoid?, and extends upw&rd 
much lees than in the horse. 

The ktfifutc and medial eesamoidean ligaments end chiefly on thefiret phalanges, 
but also detach a email part to the huge metacarpal bone* 

The superficial or straight distal eesamoidcan ligament is absent. The middle 
distal eesamoidean ligament? of each digit are two short, strong bands which extend 
from the distal margins of the proximal sesamoid? to the proximal end? of the fiM 
phalange The deep distal aeeamoidean ligaments are strung and distinctly 
cruciate. 

The Ruupffiitoiy rigainent or interosseos tendon contains mnn; Ennscular 
tissue than in the hor&e—indeed* in the young animat it cowdMs largely of mus¬ 
cular tLsiue. At the dint at third of the metacarpus it divides into three branches 
These give rise to five subdivision?, either by hifurention of the lateral and medial 
branches or trifurcation of the middle branch. The two lateral and two medial 
bands end on the proximal sesamoid lames and the distal end of the lai^; metn- 
c&nKd bone* and detach slips lo the extensor tendons. The middle band passes 
through the groove between the two divisions of the dixtei end gf the metacarpus, 
ami divides into two branches which join the tendons of the proper extensors of the 
digits; it senda fiber? aho to the interdigital collateral Ligaments and to the central 
sesamoid*. About the middle of the metacarpus the suspensory ligament detaches 
a band which unites lower dowr:. with the superficial flexor tendon* tty is inclosing 
the tendon of the deep ftexor of the digits it also blends with the thick fascia of ths 
region- The latter givss off a band on either side to the accessory digits* and a ten¬ 
dinous band descends from each accessory digit to the third phalanx and distal sesa^ 
moid bone* blending with the tendon pf the eomvHpundlng proper extensor. 

Pig,—There are four metacarpo-phalongeal joints, each of which has a capsule, 
collateral, intemesamoideon, and cruciate sesnmoidean ligaments. Since distinct 
interosseous muscles are present, there are* of course, no HflpeswHy ligamentii. 

Dog.—There are five metacarpo-phalangesJ joints, each having its own capsule 
and indistinct collateral ligaments. A small sesamoid bone occurs in the anterior 
part of each capsule, over which the corresponding extensor tendon plays. The 
iuteraesamoidean ligaments do not extend above the sesamoida. The cruciate 
ligaments ore present, os well as a fibrous layer which attaches the distal marina 
of the seoamoids to the posterior surface of the proximal end of the first phalanx. 

E4TERFKALANO EAL JOISTS 

Ox. —The two proximal joints have separate capsules* and broad, but rather 
Indistinct, coUiteral Ligaments. Each joint has olio central and collateral volar 
ligaments- Tbs central ligament? are lordly futt-d to form a strong hand which is 
attached by two branches to ths distal ond of the first phalanx and to the depression 
on the volar surface of the proximal end of the second phalanx. The collateral ones 
extend from the borders of the firet phalanx to the proximal end of the second 
phalanx; those on the interdigital side are weak and indistinct. 

The distal interphalangeal joints have, in addition to the capsules and collateral 
ligaments, bands which reinforce them on either side. The interdigital pair arise 
b the depressions on the distal ends of the first phalange*, receive fibers from the 
second phalanges, and end on the interdigital surface* of the third phalange? at the 
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TTi^r p-jfi of the srticukr surface. The nbaxial psir have a similar course, but are 
thumer, and end on the corresponding third resamoid. An dast ic band croracs the 
fmnt of the second phalanx obliquely, from the distal end of the first phalanx to the 
extensor process of the third phalanx 

The cruciate or distal interdigital ligaments (Ug&- cruciate mtcnhgtteha) arc 
two stmne bands which limit the *paraUon of the digits. They me attached above 
to the nbaxial eminences on the proximal ends of the second phalange (blending 
with the collateral ligaments) , eroso the deep flexor tendon obliquely, and reach the 
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interdigitul space, where they mtercrorei and blend, Moat of the fillers end on the 
distal sesamoid of the opposite side, but some are attached to the interiiptal as- 
peet of the second phalanx and the distal sesamoid of the same side. In the sheep 
there s, instead of the foregoing, a transverse ligament which is attached oc either 
aide to the iaterdigitai surfaces of the second and thud phalanges and the chstal sesa¬ 
moid bone. It is related below to the akin, above to a pad of fat- 

Plg_—The interphnlftngeal jointa of the chief digits resemble in general thwa 
of the ox. The distal interdigital ligament resembles, however, tlurt of the sheep, 
and is intimately adherent to the akin. There b 4 besides, a remarkable arrange 




252 


COMFAlUTIV'E ABTELROtOOY 


meet of ligaments which connect the racall digits with each other and with the 
chief digits (Fig, 258), 

Thw apparatus u wwwhat complex, but il« dikf are me folkm. A ^hudnial iat*^ 

dual*! lLajuiHfqt in attached on «Ui*f tide w chit third phaUfW diffW, while centrally 

hbbjoaTwkh l he annular ligjuwiils of thb fl**ur lend™ behand the metaearpo-phalangal 
au of this rfnrf dtfU- Tnu beads (central touritudmat i nieniieital hptatnefiUiJ an*ft on the 



proximal Lni^rdi^'.al ligiipiniita ia the third phdwisr* of tha unall digit*, and bhad hetnw inih 
the outer port oFtia dutal intwdipui l amen t. 


Dog—Each joint has a capsule and two collateral ligaments. The distal 
joints have hIko two elastic dorsal ligaments (I^gg- dorsalia), which extend from 
the proximal end of the second phalanx to the ridge at the base of the third 
phalanx. They produce dorsal flexion of the joint, and thus raise or retract the 
clnwa when the flexor muscles relax The distal eaaamaids are represented by 
complementary cartilage attached to the volar margins of the articular surfaces 
of the third phalanges 

Three interdicts! ligaments restrict the spreading apart of the digits (Fig. 250). 
Tad of these cross the volar surface of the proximal parte of the chief digits, i. *. t 
one for the second and third, the other for the fourth and fifth; they blend with the 
annular ligaments on either side. The third ligament is attached on either side to 
the foregoing Ligaments and the annular Ligaments of the third and fourth digit*, 
and curves downward centrally, ending in the large pad oo the paw. 


Articulations of the Pelvic Limb 
sacpo-hiac joint 

This joint and the pelvic ligament* present no very striking differences in the 
other fnii mnE* except that the sacnwteiatic ligament in the dog is a narrow but 
strong band which extends from the posterior part of the lateral margin of the 
sacrum to the tuber tachii; it is the homntogue of the ligamcntum sacro-tuberosum 
of man- 

HIF JOINT 

Ox,—The shallowness of the acetabulum ia compensated by the greater six* 
of the marginal cartilage, which is specially large laterally- The head of the femur 
has a smaller radius of curvature than that of the bores* and the articular surface 
extends a considerable distance outward on the upper surface of the nick. The 
round ligament is entirely mtra-artkular; it is small, and sometime* absent. The 
accessory ligament is absent. 

There are no important difference* in the other animals. 

STIFLE JOINT 

Ox-—There is a roiuidcrabte communication between the fomoto-patellar 
and medial femoro-tibiaf joint cavities; this is situated a* in the horse, but i* wider, 
A communication with the Lateral fcmoro-libial capsule sometime* occur*. 

The two femoro-tlhlal capsules usually communicate. The middle patellar liga¬ 
ment Lh not sunken, m there is no groove on the tuberosity of the tibia where it is 
attached. The lateral patellar ligament fusee completely with the tendon of in¬ 
sertion of the biceps fomoris, and a large synovial bursa is interposed between them 
and the lateral condyle of the femur. 

Pig r —The femoTO-pstcllar capsule is strongly reinforced on both ride* by bands 
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which blend with the coUnteral femorotibUd laments. The cavity k continuous 
below with that of tho femorcHtibial joint- A sagittal synovial fold (nudimwit™ 
aepti) extends up a abort distance from the anterior cruciate Ligament. The supra¬ 
patellar pouch extends an inch or more (ea, 2-3 cm,) above the trochlea; from this 
a pouch extends up beneath the quadrioepe femoris almost an inch and communi¬ 
catee through a large round opening with the joint cavity. There k a strong 
Kigamentum pateile, which has a burg* under its distal part, The tendon of the 
biceps femoris takes the place of the lateraJ patellar ligament A small ligament™ 
transversum connect* the anterior face* of the menkei. 

Dog.—The joint in general rracmbles that of the pig. The posterior part of 
the capsule contain* two sesamoid bones, which are imbedded in the origin of the 
gafftewnflunin*. 

TTBlO-FIBULAft JOINTS 

Oi —The proximal end of the fibula fuses with the lateral condyle of the 
tibia. The distal end remain* separate, and forma art arthrosis with the distal end 
of the tibi*; the movement here is imperceptible, as the two bone* are closely 
united by strong peripheral fibers. 

Pig.—The proximal joint k provided with a capsule which is reinforced in 
front and behind bv fibrous t issue. The interosseous ligament attaches the shaft 
of the fibula to the 'lateral border of the tibia. The distal joint is included in the 
capsule of the hock joint, and is strengthened by dorwaf and plantar ligament* 
(fig. malleoli lateralis dorsalis, plantains), which extend almost transversely from 
one bone to the other, Thera ia ako an interosseous ligament, 

D<sg r —The arrangement is essentially the siame as in the p'ig r but thorn is no 
interosseous ligament in the distal joint- Not uncommonly the distal part of the 
ahait of the fibula and tibia me ankyioecd, 

HOCK JOINT 

O*.“ There k very considerable mobility at the proximal mtertnisal joint, the 
capsule of which is correspondingly roomy. The abort lateral ligament k attached 
diatallv on the tibia! tamal only, A strong transverse ligament attache* the Lateral 
malleolus (distal end of the fibula) to the back of the tibia! taraai bane. The dorasJ 
ligament in narrow and thin. 

Pig + —-The arrangement in general resembles that of the ox. The medial Ugar 
menl conskts of n thin superficial part which extend* almost vertically from malleo¬ 
lus to metatarsus., and a very strong deep part, which runs, from the malleolus back¬ 
ward and downward to the sustentaculum and tibia! tarsal The lateral ligament 
also consist* of two part*. The smftll superficial part extends from the malleolus 
down to the lateral face of the body of the fibular tarsal bone. The stronger deep 
part arises from the anterior part of the malleolus, passes chiefly backward, widens, 
and pn a ridge on the lateral surface of the fibular tarsal, A strong band ex¬ 
tends from the lateral face of the medial malleolus to a depress™ on the medial 
surf ace of tha proximal port of the tibial tarsal bone. An oblique dorsal band con¬ 
nects the central and fourth tarsal bones. 

Dog*—'The Jong collateral ligaments are very small, and the short ones double. 
The plantar ligament, k weak, and ends on the fourth metatarsal bone. No distinct 
dorsal ligament is present, unless we regard as such a ligament which extends from 
the neck of the tibia! tarsal lo the fourth tar*al and third metatarsal bonoa. 

The remaining joint* ronembie those of the thoracic limb. 


MYOLOGY 

Myology deal* with the muscles md their secessory structures, The muscles 
(Musculi) are highly specialised Cfgaot, which are characterized by their property 
of no d tractiiig m a definite manner when stimulated- They are the active organ* 
of motion. The contractile part of the muscle k the muscular tissue. Three kinds 
of muscular ■ labile are recognised. vis-; (1) Striated or striped; (2} non-siriLated* 
unfltriped or smooth; (3) cardiac, which may be regarded an a specialifed variety 
of striated muscle. Only the Brat of these will be considered in this section- The 
striated muscles are for the mc^t pert connected directly or indirectly with tbs 
skeleton, upon which they act, and are hence of ten designated an skeletal muscles 
{MuacuU skeleti), in distinction from non-striated muscle, which k often spoken 
of as visceral. The striated iouscIob cover the greater port of the skeleton, and play 
an important part in determining the form of the animal. They are red in color, 
the shade v-'Lfi-i ng in different muscles and under various conditions- Home are in¬ 
timately associated with and attached to the skin, and are called cutniiMus mus¬ 
cles ■! Musculi cutenei}- The muscular part of each 15 composed of bundles of con¬ 
tractile fibAin surrounded by a thin sheath of connective tissue, the perimysium. 

The d inscription of the muscles may he arranged under the following hoods: (1) 
Name; [2) shape and position; (3) attachments; (4) action; (fij -structure; {6) 
relations; <7) blood and nerve supply. 

(1) The rm me k determined by various eonriderationH, g. t the action r at¬ 
tachments, shape, ponition, direction, etc. In most eases two or more of these are 
combined to produce the name, c, p,. F flexor carpt radialk, longus colli r obliquus 
evtemua abdominis. 1 - 

(2) The shape k In many cases sufficiently definite and regular to allow the 
use of such terms as triangular, quadrilateral, fan-shaped, fusiform, dc. Some 
muscles are characterized ae lung, broad, ibart, etc. Orbicular or ring-like muscles 
circmnscri.be openings; since the contraction of such a muscle cloaca the orifice, it k 
often termed a sphincter# The position and direction are usually stated with refer- 
enot to the region occupied and to adj acent structures which may be presumed to be 
already known. 

(3) The attachments are in moat cases to hone, hut many muscles are attached 
to cartilage, ligaments, fascia, or the skin. As a matter of convenience,, the term 
origin (Origo) is applied to the attachment which always or more commonly re- 
main* stationary when the muscle contracts; the more movable attachment is 
termed the insertion (Inaertinh Such a distinction is often quite arbitrary, and 
cannot always be made, as the action may be reversible or both attachments may bo 
freely movable. With respect to the muscle* of the hmba, the prorimsJ attachment 
k regarded as the origin and the distal one as the insertion. In aJl cases the attach¬ 
ment is made by fibrous tissue, the muscular tissue not coming into direct relation 
with the point of attachment. But when the intermediate fibrous tissue k not evi¬ 
dent to the naked eye, it k customary to speak of a " fleshy attachment/ 1 The 
term " tendinous attachment M k applied to those cases in which the intermediate 
fibrous tissue—tendon or aponeurosis—is evident. A tendon [Tendo) is a hand of 

1 A ulMutofr campNwtETO oddhikUIur; ii diffiwH t* wnrfc oui P &nd much 

raftfitarips sufLs La thh rupee!. Thu is due m great part Xo the lack nt a uniform hnjua fur tbs 
fermatioft a! mxtw* mnd nbr ihflimLtj pD detenniaicig bomotogiu in vaiioua apeeUa. 

254 




UTOLQQT 


2M 


rj niiaft white fibrous tissue means of which a muscle ifl attached; ^ aponeurosia 
\ s a broad fibrous sheet which Fulfils a similar function. 

(4) The action belong rather to physiological study, but the mam points are 
usually given in anatomical description*. In some caata ihs action ti simple, in 
others complex. Muscles which concur in action are termed $yTwr#£i£; those 
which have oppotdte actions arc antaffonietB. 

(5) The consideration of structure includes the direction of the muscular fiber*, 
the amusement of the tendons, the synovia! membranes, and any other accessory 
structures. The terms fleshy and tendinous are somrtunaa used to Indicate the 
relative amounts nf muscular and fibrous tissue. In the ease of the lung muscles 
of the limbfl. the origin is termed the head (Caput), and when the muscle is fusi- 
Form, the large fleshy part is often called the belly (Venter) of the muscle. Some 
muscle have two or more beads, and arc hence designated as biee(fe, triceps, etc, 
A digastric muscle is one having two bedica and sn intermediate tendon. In most 
muscles the musd«-fibers join the tendon at an acute angle, like the relation of the 
barbs of a feather to its shafts hence the term pesma it is applied to such an arrange¬ 
ment. When the fiber* are so arranged on one Hide of the tendon the muscle b 
imipennate (M- unipermaiLw)- while one in which this arrangement exists on both 
rides h bipennate (M. bipennatus). The structure may be still more complex, 
miuLling in a muttipwwmte muscle. The structure of many mueclee, specially 
those of the limbi, is much more complex than a superficial e xam i na tion would 



lead one to suppose, Frequently they are intersected by tendinous layers or bands, 
known as tendinous intersections. Intersecting band* or tracts which appear on 
the surface—usually as rig-tag lines—are termed tendinous inscriptions (luscrip 1 
tiones tendine®], 

(5) The relations constitute a very important pan of anatomical topography, 
and a knowledge of them is fundamental to further study m this raped, 

(7) The blood and mite supply are, of course, important on clinical grounds. 
The nerve supply is often of value in the determination of homologies. As might 
be expected, the muscle* have a large blood supply. The nerves to the muscles 
are motor, sensory! and vasomotor in function. 

The accessory structures associated with the muscle* are the synovial mem¬ 
branes and the fascia:. 

The synovia] membranes are tliin-walled sacs, similar to the synovial mem¬ 
branes of the joints, and having a similar function- Two forma are recognised. 
A synovial bursa (Bursa synovialis) » a simple *ac which is interposed at a point of 
unusual pressure between a tendon or muscle and some underlying structure H com- 
mooly a prominence of the skeleton. A synovial sheath (Vagina sytmvmlis ten¬ 
dinis) differs from a bursa in the fact that the sac is folded around the tendon so that 
two lay-era can be distinguished; the inner one is adherent to the tendon, while the 
outer one lima the canal in which the tendon lies- The two layers are continuous 
along a fold termed the mesotendon. The arrangement w ahown in the annexed 
diagrams. The synovial membranes of joint* in some places form extrerarticular 
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pouches which act as burs®, The student will note in dissection that intermediate 
forms of these sacs occur. A synovial sheath my belong to two or more tern lotw 
in oommon; in such cases the synovial membrane is rejected from one tendon 
to the other, forming a secondary mesotendon, In the normal state these w»re 
cannot be recoin zed on esternal emmination of the subject. it is only when they 
are distomled t hat their presence is evident. The synovial sheat h is not to he con¬ 
futed with the fibrous sheath of a tendon (Vagina fibrosa tendinis). 

The faseue are sheets of connective tissue* composed mainly of bundle?!, of white 
fibere, with a greater or N admixture of elastic fibers in mmv ca^es, At least two 
Layers tnny ti* Hally Ik 1 di^i in^ ii-ahed. The Superficial fascia (Fafldft superficial^.« 
is subcutaneous, and is composed of loose connective tissue which usually coo tains 
more or I w fat. The deep fascia u composed of one or more layers nf den^ fibrous 
tissue. Its deep face may be very shghdy adherent to the underlying silnidurts, 
but in many p]^ it id attached to the skeleton, ligaments, and tendons. In many 
places lamina are given off from the deep face of the fascia, pass between imwles, 
and are alt ached to bones or ligaments; guch la yens are termed miormusc uiar septa 
(Septa mtenousonlaria). Thn groove in which a tendon lies is converted Into a 
canal by a bjmd or fascial sheet, known as a vaginal or annular ligament (Lig. 
vagi Dale). Many fiuwLffi furnish oripn or insertion to tniwdre jvnd thus act as 
tendons; such are tendinous in structure, fo a* to render the distinction between 
fet-da and aponeurosis in three case* arbitrary. Ilurso; occur in certain situation* 
between the fascia and underlying structures* and are distinguished as subfascial 
bursa. TIi i-l' bt'iwwn the fascia and the skin are subcutaneous hursae. 


FASOdE AND MUSCLES OF THE HORSE 

The cuEanens muse Sr (Mtiaeulus cutAneus) 1 is a thin muscular layer devel¬ 
oped in the? superficial fascia. It is intimately adherent in great part to the akin, 
hot has very little attachment to the skeleton. It dore not cover the entire body,, 
and may be conveniently divided into facial, cervical, omobrnchial. and abdominal 
parts. 

The facial part, M. cutaneus faciei* consists of a thin and usually incomplete 
muscular Layer* which extends over the mandibular apace and the musdo- 

A distinct branch of it pauses forward to the angle of the mouth and blonds with the 
orbicularis ori*. This pan, the M. cutaneus Jabiornm, retracts the angle of the 
mouth, and haa therefore been lenucd the retractor anguli oris. 

The cervical part, M. cutaneus colli, is situated on the ventral region of the 
neck, it arises from the cariniform cartiEnge and a median fi broui? raphA The fibers 
are directed forward and diverge from the raph^ to the aides of the flack in pennate 
fashion. U is thick at its sternal origin, but thins out in front and laterally. On 
the ride of the neck it is attached to the cervical fascia, which acts as its aponeurosis. 
It is related deeply to the fternMephalicus* the bmchiu-cephalicuH (in part) and 
the jugular vein. Some bundles extend upon the parotid gland, and in well- 
developed subjects it i« continuous with the facial part. 

The ofuo-bmchial part, II. cutaneua cmo-brachialis* covers the lateral surface 
of the shoulder and arm. Its fibers begin at the Level of the tuber spinm of the 
acapulfl and extend to the proximal part of the forearm. Most of its fibers are ver¬ 
tical, bul posteriorly they become oblique and are continued by the abdominal part. 

The abdominal part. M, cutaneua trunct, covers a large part of the body be¬ 
hind the shoulder and arm. Its fibers are largely longitudinal. It is continuous 
in front with the omu-kiruchial part, A thin tendon from it passes forward with 
1 Farmeriy teraacd the pannicuhaa anemm- 
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the posterior deep pectoral mimfe to the medial tuberosity of the huraem* and 
also bip.mlB with the tendon of the latisdinu* dorei (Fig, 568), FoatenOriy it forma 
& f 0 td which covered by the skin, forma the fold of the flatik, and oada on the 
fflaein above the stifle Doreally list hipest part of th R muscle « about fit the 
middle of the back; where it is only about two inches ica. 5 cm.) from the mediae 
line From hero the dorsal border d aw d tt to the fold of the flank, \ nntmLiy 
the two mmdm are about a handbrtidth apart in the umbilical repon. h on her 
forward they diverge m as to overlap the posterior deep pectorai muscle only 
to a fimnll latent. Tfore the ctitaneoa muscle Is closely adherent to the petard 
ami contsdcLS the external thoracic vein. Posteriorly they diverge to the fold of 
the flunk. The tiuphcIc U in general closely .adherent to the skin and its contme- 
lion twitches the skin, thus getting rid of inserts or other irrituts. 


The Fascia and Muscles of the head 

The muscle.’ of the head (Mm. capita) may be divided into four Rfotipe vis.: 
(1) Superficial mustier including the ciitaneua muscle! mid those of the lips, checks, 
Pwtrils, eyelids, and external ear; (3) the orbital muscles; (3) the mandibular 
muscles; (4) the hyoid muscles. 

The superficial fascia forme an almost continuous layer, but v* vary scanty 
around the natural orifices. It contains a number of tbe thin superficial muscles, 
ao that care must be exereijied in removing the skin. Over the frontal and nnwal 
bones the fascia blonde with the periosteum. 

The deep fascia b* of special interest in three region*. The temporal fascia 
(Food* temporal) covers the temporal^ muscle, and Is attack'd to the parietal 
and frontal ore*da medially, and to the zygomatic nreh laterally, 1 he buccal fascia 
(F buculh} covers the buccinator miejele and the free pan of the outer surface of 
the ramus of the mandible. It is attached to thft facial crest, and posteriorly il 
forms b band (Haphe picrygomandibuUrt) which stretches from the hamulua of the 
pterygoid bone to the mandible behind the l&rt molar tooth, It is directly oottlmu- 
raw with the phaiyngeal fascia (F. pharyngea), which is attached to the grvut and 
thyroid cornua of tbe hyoid bone and the thyroid cartilage of the larynx; it covers 
the lateral walls of the pharynx, and blends doraally with the median mphe of the 
constrictor muscles of the latter. 

Cutaneus faciei.— 1 This has been described (p. 256). 


J4TJSCLES OF THE LIPS AFI> CHEEKS 

1. Orbicularis oris.— 1 This is th* sphincter muscle of the mouth; it is wn- 
tinuoua with the other musdra which converge to the lips. It he* between the 
skin and the mucous membrane of the llps h and is Intimately adherent to the 
former. Most of the fibers mn parallel to the fret edges of the lips nnri have no 
direct nUflchment to the skeleton- 
Adfffn,—It closes the laptt. 

Blood-supply — PaJflto-labtfti, facial, and mental arteries. 
jVmwtippty,—Facial nerve, __ 

2 Levator na&olabialU-— Thiis thin tnwdfi lies directly under the ^kin r and 
chiefly on the Lateral surface of the ius*al rejpon. 

OruniL—Tho frontal and nasal bones. 

Insertion —(1) The upper lip and the lateral wring of the nostril; (2) the eom- 

tfuasure of the bps, „ . . 

Artim—il) To elevate the upper lip and the com injure: (2) to dilate the 

nostril. 
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Sb-ndur*.—The mimcL-e arises by a thin aponeurosis. The belly is also thin, 
and divide* into two branches!, betwten which the lateral dilator of the nostril passes 
The dorsal branch reaches Iha nostril and upper lip, blending with the lateral di¬ 
lator; the ventral one ia much smaller, and blends at the labial commissure with 
the orbicularis and huccinator, 

/i! > e£uti'-tma , .-^Su|K.Tlieuilly l the akin, fascia,, and lateral dilator tin part); deeply. 
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the levator Luhii superioris proprius, lateral dilator (in part), buccijiator P branches 
of the facial vessels and nerve, and the infraorbital artery and nerve, 

Blood-Mupply .—Fatial and paLaio-labial arteries. 

jVrrfT JUippfy.- Facial nerve. 

:j. Levator iabit superiods preprint —This lies on the dorsolateral aspect of 
the face, partly covered by the preceding muscle. 

Origin.- TV lacrimal, malar, and maxillary bunra at their junction- 
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Irwrtion .—The upper lip, by & common tendon with its fellow. 

Action — Acting with its fellow, to elevate the upper lip, This action, if 
carried tii the fullest extent, results in avow of the lip. Id unilateral action the 


lip is drawn upward and to the aide of 
the muscle acting. 

Structure .—The munclia has a short, 
thin tendon of origin- The belly w at 
first flattened, but becomes narrower 
and thicker, then tapers over the nasal 
diverticulum, to terminate in a tendon. 
The tendon* of the two rnuaclca unite 
over the n ^ r cartilages of the nostrils, 
forming an expansion which spread* 
out in the substance of the upper 
lip. 3 

Relolio ns.—Superficially, the akin, 
the levator naadabialis, and the angu¬ 
lar vessels of the eye; deeply, the Later¬ 
al naai f the tramivermiH uadi, Olid the 
infraorbital artery and nerve. 

Facial artery. 

jYcra*4uppfy—Facial nerve, 

4 r Zygomaticus.—Thin very thin 
muscle lies immediately under the skin 
of the cheek. 

Origin.—The fascia covering the 
master miracle below the facial 

ovk 

InterHm —The commissure of the 
Bps, blending with the buccinator. 

deft**!/—To retract and raise the 
angle of the mouth. 

.Structure. —Fleshy, with a thin 
aponeurotic origin, 

—Superficially, the skin; 
deeply, the buccinator, 

Btowf-suppry.—Facial artery- 

Nent-juppiy *—Facial nerve, 

5. Inttsivus superiors This lies 
under the mucous membrane of the 
upper lip. 

Origin—The alveolar border of 
the preiruLriUa from the second incisor 
to the hist cheek tooth. 

Im&ti&n *—The upper lip. 

ricrion.—To depress the upper 

ISp, 

6, Inclsivufi inferior— 1 This is ar¬ 
ranged in the lower lip like the pre¬ 
ceding muscle in the upper one. 

Organ.—The alveolar border of 1 
point near the first check tooth. 
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mandible from the second incisor to a 


■ In rare caw a branch Li prea cfffrvm tb* ventral bwtkrtf the rmumlr. It psasw fornwl 
and ends La the HibtUtMKOy* tissue fct the pcoterkw end the di^ttilum uui- 
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Tbt skin of the low nr lip and the prominence q| the eh in. 
rirfton - To raise the lower lip. The two incidvi bring the lips together, 
concurring with (be orbicularis oris in prehension of food. 

7. M entails-— 1 This bs situated in the prominence of the chin. Its fibers arUe 
from each side of the body of the mandible and are inserted into the skin of the 
chin. It is mingled with fat and strands of connective tjraue, in which tbe roots 
of the tactilH hairs are embedded. It raises and corrugates the skin to which if is 
attached. 

B, depressor labli ipferioris.—ThLs mu*ele lies on the lateral surface of the 
ramus of the mandible, along the ventral border of the buccinator. 

Origin.—^ The alveolar border of the mandible near the coronuid process and 
the madUaiy tubwty, in common with the buccinator, 

/aserbon.—The lower lip. 

Action .—To deprpj^i and retract the lower lip. 

^ruciune.—The tendon of origin and the belly are fused with the buccinator 
as far forward els the tirat cheek tooth. From this point forward the belly is dis¬ 
tinct and mundedj terminating in a tendon which spreads out in the lower lLp ? 
blending with the orbicularis and the muscle of the opposite aide, 

Rdatient,— Superficially, the skin, masseter, facial vwels, and parotid duct; 
deeply, the mandible and inferior labial artery', 

BtoQd~&uppiy .—Facial artery ^ 

Nem^mtppiy .— Facial nerve. 

9. Buccljui tor.—This muscle lies in the lateral wall of the mouth, extending 
from the angle of the mouth to the maxillary tuberosity. 

Origin. —The lateral surface of the maxilla above the interalveolar space and 
the molar teeth; the alveolar border of the mandible at the interalveolar spare and 
atari posteriorly where it turns upward to the eoronoid process; the pterygo-mandib¬ 
ular raph£- 

Jiwim—The angle of the mouth, blending with the orbicularis oris. 

A dion ,—To flatten the cheeks, thus pressing the food between the teeth; 
also to retract the angle of the mouth, 

( Sfrti^'ur^ r “Two layers may be recognised- The superficial layer {Pars buo- 
calU] extends from the angle of the mouth to the maaseter. It is incompletely pen- 
jin to, having a longitudinal ruph£ on which most of the muncle^bera converge. 
The upper fibers are directed chiefly downward and backward, the tower ones up¬ 
ward and backward. The deep layer (Para malaria) consists mainly of longitudinal 
fiber*- It blends in part with the superficial layer of the orbicularis; it has a 
small tendinous attachment to the ro remold process behind, and is united rentraliy 
with the depressor labli inferioria, 

RtlaHvn *.—Superficially < the akin and fascia, the sygomatitus, levator naso- 
bbialis, lateral dilator of the nostril, the superior buccal glands, the parotid duct, 
the facial vessels, and branches of the facial nerve; deeply, the mucous membrane 
of the mouth and the inferior buccal glands. 

ZHwd-suppfp.—Facial and buccinator arteries. 

—Facial nerve. 


MUSCLES OF THE NOS TRILS 

1. Levator nasokbialis.—Thb has been described (p. 257), 

2, Dilatator naris lateralis (M. c&ninua)*—This thin, triangular muscle be* 
on the lateral nasal region, and posses between the two branches of the levator 
naso labialis - 


2til 


—The doee to the anterior extremity of the filial crest. 

instrtim .^The lateral wing of the nostril. 

idwm,—'P d dilate the noetriL 

Sirutivrm —' The muscle has a fiat tendon of origin, passes between the two 
branch** of the levator naaolabialie, and spreads out in the lateral wing of the 
nrofftril. The lower fibers blend with the orbicularis oris, 

-Superficially, the skin, fascia, and the labial branch of the levator 
nasolabial la; deeply, the maxilla and the nasal branch of the levator naeolabialk. 

—Facial artery. 

A r rr«-HRippfy.-^Facial nerve. 

3. Jtammwa* nasi—This is an unpaired, quadrilateral muadep which lies 
between the nostrils. It consists of two Jay era. 
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^tfachnvnfa—Superficial layer, the superficial face* of the laminse of the alar 
cartilages; deep Layer, the convex edge® of the cornua of the same, 

4rfwwi,“To dilate the nostrils. 

Sirudwtj —It is composed of transverse fleshy fibers, whieh blend below with 
the orbicularis, 

Rdetivn* *—&a perilctally, the ukm r fascia* and tendinous expansion of the 
levator tahii superioria proprius ; deeply, the alar cartilages, the extremity of the 
Bepfum nasi, and the palatodabial artery. 

Bi$od-$uppbjr —Palata4abial artery . 

jVerttwtippl[fr-—Facial nerve. 

Lateral nasi.—Thb is situated along the margins of the naao-maiilluy notch, 
and may be regarded as eoraatiug of dorsal and ventral parts. 

The dorsal part (Fare dorsalis m r latmaiis naai) is a thin layer which lies along 


263 


fabcls and muscles or tnx KOftflfe 


the dorsal border or the nasomaxillary notch, Its fib™ arise from thf mwa! bone 
and pass outward and downward lo the parietal cartilage and the adjacent part of 
the &oft lateral wall of the nasal cavity, 

The ventral part (Pan vent rah* m- laterals nasii k much thicker and lied 
dong the ventral bonier of the notch. It arises from the nasal proc^ of the pro- 
maxilla and the adjacent part of the maxiLLa, and its fibers curve inward to end on 
the cartilaginous prolongations of the turbinate bones (chiefly the ventral one) and 
on the lateral wall of the vestibule of the nasal cavity (Fig- 452J. A few bundles 
pasa from the cornu of the alar cartilage to the lateral wing of the nostril. 

Action.—To dilate the vestibule of the naHal cavity, to rotate the torhinal car¬ 
tilages outward, and to in dilating the nmiril. 

J^ckiiLTfi-^ -Sup^Tficinllyj the skin, fonda, nasal diverticulum, the levator labii 
superiors propriit-s, the levator nasolabialis, and the lateral nasal artery; deeply h 
the nasal bonn, the parietal cartilage, the nuurilLa, the prenia]dlU r the nasal mucous 
membrane,, and Lbe anterior nasal branch of the infraorbital nerve. 

Blood**upply .—Facial and paint o-labial arteries, 

Ntrw-tupply .—Facial nerve 

Tht ptMediai muscle dre* iwt dilate the PO-rilKI "f&l* nrwtriJ" nr dhhI dfrertfarliUB!, m 
in, lUtvl It artrt on the lutmLl will of itic vrasiLLile ef thf tuutni cavity no dm* 

It outward, thin lendinr to mt bet than dikt*, tie noa] dLvmiciiliim- Tt« Ifkrit part 

n( lJw v«fitara] toUAfftc which id MUlched to the rnrlilruKr at ti^ Ltirbtfiale bona lifts fl ‘lidSo r r-lfcet- 
Wben the noftnE jb ftiltv rJj3an%l, the '■false nostril/* i, r., the fqUwUcc to the aivaa] divtr- 

uc-.Llutii. is cLohxI, iiilatfttkipi of the thvpj-LirizIujEL is nut produced by muscular art via. 


MUSO-ES OF THE EYELIDS 

1, Orbicularis dcuIL—T his is a flat, elliptical, sphincter muscle, situated in 
and around the eyelids, the portion in the Upper lid being much broadsf than 
that in the lower. The chief attachment k to the skin nf the lids, hut some bundles 
are attached to the palpebral ligament, at the medial eanthus and to the lacrimal 
bone, lip action in to dswe the lick. 

3, Cqmigaior fitiperciliL—This is a very thin, small muscle, which arises over 
the root of the supraorbital process and spreads out in the upper eyelid, blending 
with the orbicularis oculi (Fig, 362). Its action is to assist in raking the upper lid 
or, especially in pathological conditions, to w rinfcle the skin. 

3. Malads.—Tlits h a vary thin muscle, which varies much in different sub¬ 
jects, It extends from the fascia in front of the orbit to the lower M Its action 
k to depress lhe lower lid. 

The foregoing muscles receive their blood-supply from the facial, transverse 
facial, supraorbital, and infraorbital arteries; the nervoaupply is derived from the 
facial nerve, 

4. Levator pclpebra? superiorly—This slender, Sat muscle is almost entirely 
within the orbil (Fig. 6G3). It arises on the pterygoid crest, passes forward above 
the rectus ocuh superior and bfekrw the lacrimal gland, and terminates in a thin 
tendon in the upper lid, 

Adum.—To elevate the upper lid. 

Blooti-xupply .—Ophthalmic artery. 

—Oculomotor nerve. 


MANDIBULAR MUSCLES 

The muscles of this group (Mm. m&ndibute) are sis in number in the horae. 
They arise from the upper jaw and the cranium, and are all inserted into the 
mandible. 
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J. Masseter-—This muscle extends from the zygomatic arch and facia] cnjst 
aver the broad pnart of the nmodibulir ramus. It is semi-elliptical in outline. 
Origin.— By a strong re ml kin from the lygomatle arch and the facial erwt- 
/n^erl&fe—The lateral surface of the broad part of the ramua of the mandible. 
Aeb'on.—Its action is to bring the jaws together. Acting Kingly it also carries 
the lower jaw toward the side of the contracting muscle, 

Slrudurt .—The Muporfictal face of the muscle in its upper part k covered by a 
strong* glistening spemeurods, and several tendinous intersections partially divide 
the muscle into layers. The fibers of ihe superficial layer lake origin from the 
malar and rruntilla only, and diverge eomewliat to their insertion close to the thick 
ventral border of the lower jaw. The fibers of the deep layer arise from the entire 
area of origin, and pass straight to the Ixirdcr of the mandible; it will bo noted that 
a small part, near the temporo-mandibular joint., k not covered by the superficial 
layer. The two layers am separable only above and behind; elsewhere they are 
fused 

fefhfwns,^&uperfidally F the skin and cutaneus muscle, parotid iJaml, trans¬ 
verse facial and masseteric vefl*eLs p and the facial nerve; deeply, the ramus of 
the mandible* the bucciruitor and depressor labii inferior^ muscles, the superior 
buccal glands, the buccinator vessels and up tvg, ai]d the vena retiexa, which joins 
the facial vein at the anterior edge of the mu^le. The facial vends and parotid 
duet run along the anterior edge of the muscle, but the duct indioes forward about 
the middle of the border and braves the muscle. 

Blood^U Fpf&ir. —Tl-ansveme facial and massotoric arteries, 

Nem-mtpply —-Mandibular nerve. 

% TempomEs.^ThLs muscle occupies the temporal fn«ra* 

Gridin —The rough pan of the temporal fossa and the crests which limit it. 
ffiiediffli.—The eoronoid process of the mandible, which It envelope* 
Adttm.-^Chiefly to rake the lower jaw ? acting with the masseter and medial 
pterygoid muscles. 

\sttud ure—The surface of the muscle is covered with a glistening aponeurosis, 
and strong tendinous intersections arc found in its substance. The medial edge af 
the muscle is quite thin r but ns the fibers converge toward the much smaller area 
nf insertion, the muscle becomes nearly an inch thick. It fuses partly with the 
tnasseter. 

Relation*,*- •Supcrficulty J the seutifonn cartilage, the anterior muscles of the 
external ear, and the auricular and orbital fat; deeply, the temporal fossa and the 
deep temporal vessels and nerves. 

Rkfod^mipply .—Superficial and deep temporal j and posterior meningeal arteries. 
AWrs-Mippfo.—Mandibular nerve. 

3. PterygoideuB msdisHs.—This muscle occupies a position on the medial 
surface of the ramus of ihe mandible similar to that of the master laterally. 

Oriffin.—The crest formed by the pterygoid pFoceawa of the sphenoid and 
palatine bones. 

fntertifirt^Thc concave medial surface of the hmad part of the rsmtis of the 
mandible and the medial lip of tlws ventral border. 

Adian— Acting together* to raise the lower jaw; acting singly, to produce also 
lateral movement of the jaw, 

£Jnufun.—The muscle m capable of division into two part.*. The principal 
part k medial, and its fibers are, for the most part, vertical in direction, It con¬ 
tains touch tendinous tissue (septa). The smaller portion is lateral to the fort- 
going, and its fibers are directed dow-nwurd and backward. 

ftcialu™.—Laterally, the ramus of the mandible, the lateral pterygoid muscle, 
the inferior alveolar vessels and nerve, and the lingual and mylohyoid nerves; 
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DMHMf , the (treat cornu of the hyoid bone, the pliarvnx, the larynx, the tarn 
palats, mylo^iyojdeus, dlgastricue, end styLo-hyoideus muscles, the guttural pouch, 
the external maxillary vessels, the ninth and twelfth nerves, the mandibular sahvaiy 
gland, the mandibular rind parotid duets* and the mandibular and pharyngeal lymph- 
(Hands 

Btwd-ffljppfp—Intemd maxillary * mfljw etertc, and inferior alveolar arteries- 
Nem^upply .—Mandibular nerve. 

4. Ptefygotdeus lateralis.—This muscle Is considerably smaller than the 
preceding one, and is situated lateral to its upper part. 

Origin.—The lateral surface of the pterygoid process of the sphenoid bone. 
Inaaii&i. —The medial surface of the neck, the medial part of the anterior 
border of the condyle of the mandible and the articular disc, 

deficn,—Acting together, to draw the lower jaw forward? acting singly, to 
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move the jaw also toward the side opposite to the muscle acting. The latter action 
la due to the fact that the origin is nearer to the median plane than the insert ion. 

Strtuivrt- —The muscle is almost entirely fleshy, and the fibers are almost 
longitudinal in direction. Borne of them are Inserted into the edge of the articular 
disc, 

Relation*. —Laterally, the temporomandibular articulation and the temporalis 
muscle? medially, the medial pterygoid and tensor pntati muscles. The internal 
maxillary artery' crosses the ventrpJ face of the muscle and dips in between it and 
Lhe tensor pdati- The mandibular nerve lies on the ventral surface, and the buc¬ 
cinator nerve perforates the origin of the inuacle. 

Blood-supply .—Internal mariitary and inferior alveolar arteries. 

^Tcprs-suppf^—Mandibular nerve, 

5. Dcdpito-iaandihularLs.^—This ia a short, fusiform muscle Kit ending fram 
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the parvmuloLd proofiM of the occipital bone to the posterior border of the lower 
jaw; it li covered by the parotid gland. 
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Ori0*a.—Tik paramnstoid process of the occipital bofw p in common with the 
posterior belly of the digaatriGOiL 

itwertunu—The posterior border of the minus oftbe mandible. 
jldion,“To depress the lower jaw nod open the mouth. 
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^iridwre.—The muscle contains a good deal of tendinous tissue, It blends 
with the posterior belly of the digistiicus. 

/?dhi lofu.—S uperficially, thr. parotid gland, the tendon of the st cmo-eopJuilieu* 
and the fibrous expansion which connects it with the tendon of the hmchioccphjili- 
cua‘ t deeply, the guttural pouch, the external carotid artery, the glcsyo-pharyiigeat 
and hypoglossal nerves, the pharynx^ and the mandibular wdivary gland, 

Blood ■-Jti. ppl y — Exlemal carotid artery. 
iVcmc-euppfg.—Facial nerve, 

6, Digistricus,—This muscle is composed of two fusiform, flattened bellies^ 
united by a round tendon, 

Origin,—Thfl pamma^oid proce^ of the occipital bone;, in common with the 
preceding muscle. 

Intfrfitfrt.—The medial surface of the ventral border of the molar part of the 
ramus of the mandible. 

Action .—It assists in depressing the lower jaw and opening the mouth, if the 
mandible be freed and both bellies contract, the hyoid bone and the haw qf the 
tongue are raised, as in the first phase of dcglutit loh. 

Sfnidwtf,—The posterior belly has the appearance of a branch detached from 
the medial surface of the occipito-mwidihularis. It passes downward and forward, 
and is succeeded by a small rounded tendon. The latter perforates the tendon of 
insertion of the atylo-byoldeiu, and Li provided with a synovial sheath. The an¬ 
terior belly is larger and terminates by thin, tendinous bundles. 

filiation*.—The posterior belly has practically the same relation* as the oe- 
cipito-mandibuIariE. The intermediate tendon is in contact laterally with the me¬ 
dial pterygoid muscle, the mandibular gland and duel, and the external maxillary 
artery. The anterior belly lica in the mandibular space between the ramus of the 
jaw and the luylo-byoideuB muscle; the sublingual vessel* run along it* dorsal 
border, 

Blood-supp !#.—External carotid and sublingual arteries. 
jVenw^mppfy.—Facial and mandibular nerves 


THE HYOID MUSCLES 

This group consist* of eight muscles (Mm, ossis hyoidei), one of which h the 
hyoideo? transvereus, is unpaired. 

1. Mylo-hyoideua.—This muscle, together with its fellow, forms a sort of 
sling between the rami of the mandible,, in which the tongue is supported, 
Orijn'n.—The medial surface of the alveolar border of the mandible, 

IrWfrfiart.—(1) A median fibrous raph£ extending from the symphysis to the 
hyoid bone; (2) the Ungual process, body, and thyroid cornu of the hyoid bone. 
Action ,—It raises the floor of the mouth, the tongue, and the hyokfl bone. 
Stmdmv *—Each musde consists of a thin curved sheet, the fibers passing 
vcntrally from their origin and then curving toward the median reph£ It is 
chiefly Ik-shy, and is thickest behind. There is a tendinous intersection between this 
muscle and the omo-hyoideus, to which both muscles are attached. The anterior 
superficial part of the muscle is termed the Euyln-glossua, 

ffcJafion*.—On the superficial surface of the muscles are the rat mu, the medial 
pterygoid and digastricus muscle^ and the mandibular lymph-glands. The deep 
surface is in contact with the muEous membrane of the mouth, the styknglosffuc, 
hyo-gleesus, and gezuo-hyoideua muscles, the aubiingud gland and vessels, the 
mandibular duct, and the lingual and hypoglossal ocrvca. The sublingual vein, 
p&asca through the posterior part. 

/Woed-fluppfy.^ubljiigual artery. 
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N^rvi^Mtpply. —Mylo-hyoid branch of the mandibular nerve. 

2 Stjic^byoideus.—This is a lender, Fusiform muscle, having a dornc-lion 
nearly parallel to that of the peat cornu &F the hyoid bone (Fig 333). 

Origan —The muscular angle of the dorsal extremity oF the great cornu of the 
hyoid bone- 

Jfiwrtion,—The anterior part of the thyroid cornu of the hyoid bone, 

Adi&n*— It draws the bass of the tongue and the larynx upward and backward. 
Structure —It arise** by a thin, short tendon, aud has a fusiform belly. The 
tendon of insertion is perforated for the passage of the intermediate tendon of the 
digastricua, and at this point there ts a small synovial sheath. 

Jfcdcriiori js.-— Superficially, the medial pterygoid muscle and the parotid gland ; 
deeply, the guttural pourh T the pharynx, the external carotid and maxillary arteries* 
and the faypoglorayd nerve. 

[flood-supply .—External carotid artery. 
tftrKr-iuppt ^—Facial nerve (stylohyoid branch). 

In nm an anomalous arranges ml L* ptwent in which the Btjlfrk widens m not nt- 
tad*Ed to Lhe thyroid nyrau but hi continuous with lb" ifitcnaedirite tendon of \hm dijrafiifictLSi 
jLnil nii fibrous nag i s formed- Tb posterior bdJy of the dipuitficua in Ltitk-nw! chiefly on the 
thyroid cornu, but she tn-nda a deticate tervdinuua slip to the intermedinle lesJnn. 

3. Occipito-hyoideuis.—This is a small triangular mu&de, which lira in the 
space between the paraiuamoid process and the great cornu uf the hyoid 
bone. 

Origin.—The paramaatoid process of the occipital bnne- 
/iwrrfwm —The doraftl extn-mily and ventral edge of the groat cornu of toe 
hyoid bone. 

Actum*—1% carries the ventral extremity of the j^reat comu backward. 
Sb^wfurB.-J-Tbe muscle is somewhat triangular, its fibers being longer as the 
ventral border la approached. It blends with the posterior belly of the dig&atricus, 
-Supcr£cial]y, the parotid gland; deeply, the guttunil pouch. 

-Occipital artery. 

Ntrpc-*upply «—Facial nerve. 

4. Oenio-hyoidcia$.—This is a long, spindle-shaped muscle, which lies under 
the tongue in contact with its fellow of the opposite side (Figs. 330, 333), 

Oripia*—A mnall depression on the medial surface of the ramus of the mandible, 
close to the nvtnpbysi*. 

Inmi urn.—'The extremity of the lingual procf® of the hyoid bone. 

Action ,—It dr&wa the hyoid bone and tongue forward, 

5frHdur¥,“The muscle" arises by a short tendon* which, h succeeded by the 
belly, compcmd of long bundles of parallel fibers, 

Jfciotoma—Vent rally, the mylp-hyoideus; dorsally, the byo-glossus, stylo¬ 
glossus, gemo-gloesuB, the sublingual gland , mandibular duct* and the lingual nerve. 
Blood-auppfoj ,—Sublingual artery. 

Ncrtt-tupplif .—Hypoglossal nerve. 

5. Kente-hyoideua,—This email triangular muscle lies in the space between 
the thyroid and email comu, under cover of the hyo-glossus (Figs. 332, 333). 

tinging The posterior edge of the small comu and the adjacent part of lbs 
ventral border of the great comu. 

/njcrficm.—The dorsal edge of the thyroid comu. 

Action.—It raises the thyroid comu aud the larynx. 

/fefotionThe muscle is crossed laterally by the lingual artery. 

Bknd zupply-— Ungual artery, 

A r CTTC-ruppiy—Gloaso-pharyngeal nerve, 

6. Hyoideua tranaverSus.—This fe a email r unpaired musclej which extends 
^racxversely between the two snail cornua oF the hyoid bone- 
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AUaphrrmda .—The *mftJ 1 cornua close to the j u nctiran with the great cornu*. 

Actions When biased its do™] surface is concave; when it contracts, it 
elevates* the root of the tongue- 

^Irnoitpre.—Fleshy, composed of parallel transverse bundles, 

Bbxxi-mppli /.—Lingual artery. 

Nfr^supplit —Gloa^phary tigtsl nerve. 

7. Sramn-thyro-hyoideus, and 

B. Gmo-hyotdeuj.—These are described with the muscles on the ventral mi- 
ffloe of the neck [p, 270). 

The Fascia and Muscles of the Neck 

It is convenient to divide the muscles of the neck (Mm- colli} into ventral and 
lateral groups, the two La tend group* being separated from each other by the tiga- 
jnenttEin. niich®. 


THE FASOJE OF THE NE£K 

The superficial fastis ia in part two-layered, and contain* the cervical cutaneous 
muscle, The fascia? of the right and left side* are attached along the dorsal hue 
of the neck to the hgamentum midue, while along the ventral line they meet in a 
fibrous raphk A deep layer fa detached winch passes underneath the cutaneous 
muwrie, bridge over the jugular furrow, and crosses over the deep face of the brachio- 
cephalicuA and omohyoideus to join the superficial layer. It again separates to 
posi under the cervical Eraperiufl, and become attached to the ligamentum qucIue. 
Along the ventral line a aeptum is detached which separates the rtcmo-ceph&lici 
Two other layers in front of the shoulder enclose the prose apular lymph-gland* 

The deep fascia also forms two layers. The superficial layer fa attached to 
the wing of the atlas and the ventral edge of the longs^Lmtis capitia el atl&ntb and 
scalenus- Passing downward it encloses the trachea, and, together with the deep 
layer, furnishes sheaths for the vagus and sympathetic nerves and the carotid 
artery, Passing upward it detaches septa between the extensor muscles of the spine. 
Anteriorly it covers the thyroid gland, the guttural pouch, the adjacent vf^nels and 
nerves, and the larynx, and Is attached to the mastoid process of the temporal bone 
and the thyroid corEU of the hyoid bone. Posteriorly U k attached to the first 
rib and the cariniform cartilage of the sternum. The deep layer (provertebral 
fascia) covers the ventral surface of the tongus colli, and encloses the trachea sud 
oesophagus. Anteriorly it forms, with the corroaponding layer of the opposite 
aide, a septum between the guttural pouches ; posteriorly it becomes continuous 
with the endothoracic fascia. A fascia propria forms a tubular sheath around the 
trachea, enclosing also the recurrent nerves. 


VENTRAL CERVICAL MUSCLES 

Thfa group consists of twelve pairs of muscles which lie ventral and lateral to 
the vertebra. 

1 Cutaneus colli.—This has been described (p. 256). 

2. HrachiocepbaliCias. —'This is described on p. 296. 

3 r Sterao-cephalieua. 6 —This Is a long, narrow muscle which extends along the 
ventral and lateral aspects of the trachea from the sternum to the angle of the jaw. 
It forms the ventral boundary of the jugular furrow. 

1 Thk ouude u proWblj tb* bnm&k^ue of Um vtenud pvt of the stcEVOHclndo-Sautcld 
of mm , ub n.ce*imt of tbt difIerenM« in Ita LEiKrtatm in lbs vnrioua animals. iL hkiiu dwrablt 
to adopt the BJU3M *t«fiD-«phiIIciia. It Ii also known as tie 
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Origin ,—The emimfotut cartilage of the sternum- 
JjwsrJipFL—The posterior border of the ramus of the mandible. 

Artien+—Acting together, to fles the head and neck; acting singlyj ho incline 
the head and neck to the side of the ntttrtfc contracting. 

Sburtm—Tike two muscle* are fused at their origin, which is fleshy. Nwf 
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the middle of the neck they separate, and, becoming narrower and thinner, each 
muscle passes under the parotid gland and terminate* by a Bat tendon. The latter 
is connected by a thin aponEumsis with that of the br&chioeephaJicue^ 

/frfatipFu.—Superficially, the cutaneous muscle; deeply, the stemu-thyro- 
hyoideus and ofno-hyoideuB muscles, The dojaai edge of the ntwlo is related ho 
the jugular vein^ which lies in the jugular furrow. The earetid artery, the vagus. 
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sympathetic, and recurrent nerves also lie along the upper edge at the root of ths 
neck. The tendon passes under the external maxillary vein and the parotid gland, 
having the mandibular gland and oCL’ipitu-niaiidibularia muscle on its medial side, 

lib'jud-siipply ,—Carotid artery. 

—Ventral branch of the spinal accessory nerve. 

4- Stero^thyro-byoideiis iStemo-thyrcoideus et sterao-hyoideus^^-This k a 
long, Blenderj digastric muscle, applied to the ventral surface of the trachea and 
iti fellow of the opposite side. 

Origin,—The eariniform cartilage of the sternum. 

A prominence on the posterior border of the lamina of the thy¬ 
roid cartilage of the laiynx at the ventral end of the oblique line; (2) the body 
and Lingual process of tin- hyoid bunn* 

id™.—To retract and depress the hyoid bone, the base uf the tongue,, and 
the larynx, as in deglutition. It may also fix the hyoid bone when the depressors 
of the tongue arc acting, aa in Burking. 

Structure.— The origin of the musdte is fleshy, and as far aa the middle of the 
neck, it Mends with its fellow. The common belly is then interrupted by a tendon, 
or sometimes two tendons, from which arise three or four fleshy bands. The lat¬ 
eral small bands {Stemu-thyruideO diverge bo reach their insertion into the thy¬ 
roid cartilage by a delicate tendon; while the medial and larger bands {Sterno- 
hyotdei), closely applied to each other and blending with the omo-hyoidcus* pass 
straight forward to reach the ventral surface of the hyoid bone. 

ffrfcrfibns-—At the root of the neck the common belly is related vent rally to 
the Blemo-ccphaliciiH, and the carotid arteries and recurrent nerves doraally. 
Further forward the trachea becomes the dorsal relation, and near the head the 
omo~hyoideus F akin and fascia, the ventral one. 

artery, 

Ntm-*upptv .—Ventral branches of the first and second cmical iwm 

5. Oxao-hyuidcuS' 1 —This is a thin, ribbon-like muaclt, almost entirely fleshy h 
which crosses the trachea very obliquely. 

Origin -—The aubacapular fascia dose to the shoulder joint, 

Iftaertittft,—The body and adjacent part of the lingual proefru of the hyoid 
bone, in common with the hyoid branch of the preceding muscle. 

Ariinn,—To retract the hyoid bone and the root of the tongue. 

Elrud-urc .—The miiaclc is composed of parallel fleshy fibers except at its origin, 
where It bus a thin tendon. 

Rdidfon *,—The posterior purs of the muscle is related laterally to the supra- 
apinatuSp anterior deep pectoral, and brachioccphalicus and the prcsc&pular lymph- 
Rlsmla; and meniially to the scafenmi. It ia intimately adherent to the brachiu- 
nephaiicm In the middle of the neck it ia related superficially to the hrachio- 
■cephaiicus, Bterco-cephalicua, and the jugular vein; deeply, to the rectus capitis 
ventratia major, the carotid artery, the vagus, sympathetic, and recurrent nerves, 
the trachea, and, un the left aide, the cesophague. In Ha anterior part the muscle 
blends with the stemo-hyoidcua, the two covering the stemo-thyroideus, the thy¬ 
roid gland in part, and the ventral face of the Larynx. 

[il&od-Eupp1$ r “Caroti c\ and inferior cervical arteries. 

jVerrc-jni^jfy.—Ventral branch of the first cervical nerve. 

6. Scalenus (M. scalenus primig coKtai) 1 Thk muscle is deeply' situated on 
the side of the posterior half of the neck. It m composed of two parts, between 
which the cervical roots of the brachial plexua of nerves emerge. 

ffri'ffi'n.—The anterior border and lateral surface of the first rib. 

In&rlion. — 4,1) The dorsal ( smaller) part (M. scalenus dorsalis) is attached to 
the transverse process of the seventh cervical vertebra; (2) the ventral part (M. 

1 Abo tennri tht: suhicapulo-hyaidjiUJiL 
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scalenus ventral w) ta attached to the transverse processes of the miiK fifth, and 
fourth cervical vertebra. 

Action ,—The neck is flexed or inclined laterally, according &s the musdea act 
together or Kingly, If the neck be the fixed point, the muscle may hove a respira¬ 
tory action by pulling forward or fixing the first rib. 

Stntfivrt.-^The dorsal part is composed of several small fteahty bundles. The 
ventral pnrlion 3 which is much Larger, k almost entirely fleshy, and not so divided,. 

IZrfafiflnj.—^uperficsaily h the anterior deep pectoral, brachiocephalicus, and 
omo-hyoideiw imt&cfcfl, the phrenic nerve, and branches of the brachial plexus; 
deeply, the vertebraj the longus colli and mtertranfiversales muscles, the oesoph¬ 
agus (on the left side), the trachea (on the right theta), the vertebra1 vrewla, 
the vagus, sympathetie h and recurrent nerves. The roots of the brachial plexus 
form a Hat anasLumoeis, which lies between the two parts of the muscle The 
brachial vessels cross the ventral edge close to the first rib. 

Blood-mpptyr —Carotid, vertebral, and inferior cervical arteries. 

Ncrvo-tu ^ipi!y.—Ventml brandies of the cervical nerves, 

7, Cerricalis ascendensJ-—Thi q muscle is the cervical continuation of the 
longiaaiiMis cosiarum, and k sometimes regarded afl a part of the KftlenuB, with 
which it is partially united. It consists of three or four bundles which arc attached 
to the transverse processes of the last three cr four cervical vertebra and the first 
rib. 

Action— To extend the neck or to flex it laterally. 

Relations. —Superficially, the brachiocephniicus and anterior deep pectoral; 
deeply, the scalenus and intertraneverFaJea 

B/ood-euppfy^Vertebral artery, 

iWme-^ujrply .—Cervical nerves. 

8 r Rectus capitis ven trails major (M. longus capitis).—This is the largcsL 
of the three special flexors of the ht*d h and lies along the ventra-laleral surface 
of the anterior cervical vertebras and the base of the cranium. 

OripiV—The transverse processes of the fifth, fourth, and third cervical ver¬ 
tebra. 

/nserftoH.—The tubercles at the junction of the basilar part of the occipital 
bone with the body of the sphenoid. 

jirftoFi.—Acting together, to flex the head; acting singly, to incline it to the 
name side also. 

Sfriirfurc.—The origin of the muscle ts by fleshy digital ioTt* The belly in- 
creaRes in siau by the union of these dotations, reaching its maximum at the axis. 
It then diminishes;, passes toward the median plane, and terminates on a rounded 
tendon. 

-Superficially, the braehioccphidifUH and omo-hynidetw* the mandib-' 
utar gland., the carotid artery (which lies along the ventral Imrder), the occipital 
and internal carotid arteries^ and the tenth, eleventh, and sympathetic nerve*; 
deeply, the vertebra* the longua coin, intertraii*versalee h and the rectus capitis 
ven trails minor. The terminal part gf the muscle lies in eonlsct with its fellow 
above the pharynx and belween the guttural pouches. 

Bfeod^pp^y-^Carotid n vertebral p and occipital arteries. 

—Ventral branches of the cervical nerves, 

9- Rectus capitis ventralis minor (M* rectus capitis ventralus).—This Is a small 
muscle which Sics dona! to and under cover of the preceding one. 

Origin ,—The ventral arch of the stlas- 

/njjfrtion.^The basilar part of the occipital bona, close to the preceding muscle, 
—To Etax the atlanLo-oeeipLiaJ articulation. 

Stntd urc.—Fleshy. 

< Thu aural? i* mlao kimna m the iliMMialiB eerrick. 
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i?«£dftcrnff.—Vest rally, to the preceding musole; dually, to thfl aria*, Atlanta 
occipital articulation, and the basilar part of the occipital bone; laterally^ to the 
rectus capitis lateralis and the guttural pouch. 

Blood-mpply.— Occipital ariciy. 

Vontnd branch of the first nmol nerve. 

10. JRectus capitis Lateralis,—This is a still smaller tmiaek* which Una for the 
most part under the oblicpius capitis anterior. 

Origi n. — T he atiae. lateral td the preceding muscle. 

Jrwerfum.—The pammastoid process of the occipital bone- 

Action .—The same ss the preceding muscle* 

Fleshy, 

fti-thiHon-s. —Superficially, the ofaliquiis capitis anterior, the occipital vessels 
and the ventral branch of the drat cervical nerve. 

Bbod-^upply ,—Occipital artery. 

jVctw-™ jtpiy .—VenLml branch of the first cervical nerve. 

11. Longus colli.—This muscle covers the ventral surfaces of the vertebra 
From the fifth or rath thoracic to the at Lad, and is united with its fellow* It eon- 
hi ata of two parts, thoracic and cervical. 

Orpin.—(1) Thoracic part, the bwhre of the first five or six thoracic ver¬ 
tebra?; (2) cervical partj the tmtusvEise pfocc&icS of the cervical vertebra. 

Insertion. —{11 Thoracic port, the bodies and IrmnFvor&e processes of the last 
two cervical vertebra; (2} cervical part, the bodies of the cervical vertebra and 
the ventral tubercle of the atlrw*. 

Action .—To fle? the neck- 

muscle k composed of a rllccesrion of bundles. The largest 
of these constitute the thoracic part of the muscle, which has a strong tendon in- 
sorted into the lust two cervical vertebra, A buna is mterp<*y?d between the ten¬ 
don and the apine at the brat fnfftp-vprtebul articulation The cervical part con- 
mU of a number of an taller bundles, each of which passes from its origin on the 
transverse process of one vertebra forward and medially to its insertion into a ver¬ 
tebra further forward. The most anterior bundle is inserted by a strong tendon into 
the ventral tubercle of the aliua 

JMnfionjs.—The principal relations of the two muscles in the thorax w?i 
vent rally, the pleura, aud n further forward, the trachea and a^phagiis; dtiraally, 
the vertebras and the KartO-vertebral jolnta; Laterally, tliE dorsal, deep cervical, 
and vertebral vessels, the sympathetic nerve, and the thoracic roots of the brachial 
plexus. In the neck important relations are; ventrally, the trachea and tesophagu^ 
the carotid artery, the vaHO-nympalheitc nerve trunk; domally, the vertebra 
andj in the middle third of the neck, the mtertmrL'ivcmdcs muscles; laterally, the 
scalenus, the rectus capitis I'cntraJLn major, and the krtPrimnjFversflJes (in the 
anterior third). The terminal part of the nttwcle is separated from the trachea by 
the ceoophsgus, which is here median In portion. 

Blood-supply, —Sul>cofitid and vertebral arteries. 

*\ r mw-jujpp/jr.—Ventral branches of the spinal nerves, 

12. Intertransversales colli (Mm, mtertnnsver^ii cemris),—Those are aisc 
fasciculi which occupy the ^paras between the lateral aspeete of the vertebra and 
the tnuvrverw! and articular process, There k thus a bundle for each inter¬ 
vertebral articulation except the first. Each bundle consists of a dorsal and ven¬ 
tral part. 

AftdMfuenfr,—The dorsal bundles pass from transverse process to articular 
process; the ventral bundles extend between adjacent transverse processes. 

ylrfetm.—- To fleS the neck laterally. 

Sim&wre ,—They contain stnmg tendinous infceraeetbnB, 

jRe&rtieiw.—Superficially, the brachiocephaiicu^ rectus capitis ventralis ma- 
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jor, obliquuB capitis posterior, «unplexu* r toapaBmuB capitis et atlantia, sptEmiu, 
BCftl6B.uai and longisaiinus dotsi et cos-tsnim muscles; derply* the v?mbre, the 
Jon^B colli muscle, and the veitcbr af vessel*. The muscles arc perforated by 
branches of these vessels and by the primary branches of the cervical nerves. 

—-Vertebral artery. 
tftrve-wpplfr —The cervical nerves 


LATEPJtL CERVICAL MUSCLES 

This group consists of twelve pairs of muscles arranged in layers, 

FtEfiT Latfh 

L Trtpexiua cervicalis-—DEtirribed on p r 29 k 
Bicowii Utm 

2. Rhomboid cub cerritalis.—De^ribed on p^ 

3, Serratus cervidi—Described on p. 2QO. 


Tmn& Later 

4 . SpUoius.—This Is an fAtetuuve, flat, triangular muscle, partly oovervd by 
the preceding three muncles. 

Origin —The ildrd* fourth, and fifth thomric spines by means of the dorm- 
scapular ligament and the funicular part of the ligament.uiu nucha;, 

Ijurrtum ,—The nuchal crest, the mastoid process, the wing of the atlas, 
and the transverse proce^^ of the third, fourth, and fifth cervical vertchr^. 

.4d?un — Acting together, to elevate the head and neck; acting singly, to in¬ 
cline the head and neck to the side of the murtfe acting, 

Strudurt ,—The mnsck arises in the withers from the anterior part of the 
dorao-scnpLilnr ligament, which also affords attachment to the rhomboids ser- 
ratus dorsalis, and oompLexua muscles. The fitert pass upward and forward 
toward the head and the fir*t cervical vertebra. The insertion on the occipital 
tone and the mastoid procem is by means of a thin aponeurosis common to the 
braehiocephalldiiS and longkftsimis capitis. The atlantal insertion h by a Strong, 
dal tendon, in common with the longissimia atlantia and the braebiocephaJicus- 
The remaining insertions are ileshy digitations, _ 

RetaHcn*— Superficially, the skin and fascia,, the trapetiufl, rhemboideua 
cervicalis F nermtos ventml^, and posterior auricular muscle*' deeply the corn- 
plexus ftq d longisuiutus durri muscles. 

Blaod-tupplifr —Deep cervical and dorsal nrtrrioa. 

Nma-mppl ^—Dorsal branches of the last aix cervical nerves. 


Fourth Later 

5. Longisstnjus capitis et aibuitiS.—Thia muscle consist of two parallel, fusi¬ 
form portions It lies between the deep face of the apleniu& and the ventral part 
of the compleiui. 

Origin— (1) Tt w transv^ensc process** of the firrt two thoracic vertebra; 
the articular processes of the cervical vertebra. 

Itueriwn.—\ (I) The msstoid process; (2) the wing of the atlaa. 

Virion.—Acting together,, to extend the head and neck; acting singly* to Hex 
the head and neck laterally or to rotate the atlas- 

■Sft-ud!urep—Tho origan from the thoracic vcrtebnE Ls by aponeurotic 
which blend with the wroplems. The succeeding totoy part* In passing along 
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the neck f receiver fasciculi from ouch of the cervical vertebno eiecpt the 
first two. The dorsal division of tho muscle (M. loBjpssimus capitis) ia 
inerted into the mastoid prott^ss by a flat tqodnn which fuses with that of 
tho spleniua; tho ventral division (M. lungi&simtu atlantia) is inserted into the 
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of the ittoiL by a ribbon-like icnduu in common with the splenitis and 
bracyoeephalicus. 

AehLfuna,—Superficially, the splenlus muscle and dorasi branches of the 
cervical nerves; deeply, the eomplexus, the spinalis colli, and the oblique muscles 
of the head. The deep cervical vessel* croas the deep face of the muscle obliquely 
et the level of the sixth and seventh cervical vertebra.*. 

Blood-supply ,—Vertebral and deep cervical arteries. 

Nmx-xtippty — Dorsal branches of the East ax cervical nerves. 

6, Com plexus (M. Mmispirndia capitis).—This Ls a larg* tri&npilar muscle 
which lies chiefly on the iigamenttim nuchfe n under cover of the pplenius. 

ON&fn —(1) The third, fourth, and fifth thomdc spires by means of the domo- 
H-capulaT ligament; (.2) transverse procewfl of the first -is or seven thoracic ver- 
iebrse; (3) the articular proceed oF the cervical vertebra. 

Insertion—& rough area on the occipital hone Just ventral to the nuchal crest. 

Artiom—It is the chief extensor of the head and neck Acting singly h the 
muscle inclines the head to the same aide. 

Strw$ure r —The muscle consists of two parU, which are, however, largely 
fused. The dorsal part (Mr biventer emiris) has jui aponeurotic origin at the 
wit hem and is erwsed by Four or five oblique tendinous mtmwtkwsft The ven- 
trtsl part (M, complcxm*) is penmate and consists of bundles which arise Ftoih the 
transverse proetwrfes of the fim rii or seven thoracic vertebrae and the articular 
processes of the conical vertebr® and run obliquely forward and upward. The 
insertion is by a strong tendon. 

Helat ion 3 r.—^uperfiri&lly, tbn rhombmdeiis, sermtus venfcTwm, aplenius>, and 
InnEkrinau* capitis et atlantis; deeply s the ligiimentum miche, the multifidus 
cerviris, longiaslmus dorsi, and the oblique and dorsal straight, muscles of the head, 
the deep cerv ical vessels, and the dorsal cuUnpaus branches of the cervical nerves. 

Blood-supply .—Deep cervical vertebral, and occipital arteries. 

Sonv-supply .—Dorsal branches of the laetrix cervical nerves. 

7. Multifid us cerviciflr —This muscle lie* on the arches of the last five cervical 
vertebrae. It consists of five or six segments. 

Ongin,—Tint tuticular proce^iaes of the last four or five cervical and the first 
thoracic vertebra, 

insertion, —The splnouB and articular processes of the cervical vertebra. 

AdUm*— Acting together, to Extend the neck ; acting singly, to flex the neck on 
the side of the muscle contracting and to rotate the neck to the opposite side. 

Structure .—The muscle is composed of two seta of bundles. The ,HnjperfictBl 
bundles are directed obliquely forward and inward, each pumf from an articular 
pttKfls to the spine of the preceding vertebra. The deep bundlE 1 * arc shorter and 
run straight from an articular process to that of the preceding vertebra, 

ffflfatfpflf -—Bupejficially h the complexes, lonpi^imi, and obflquus capitis poster¬ 
ior ; deeplyj the spinalis, the ligamentum nucha?, and the arches of the vertebra. 

Blood-supply .—Deep cervical and vertebral arteries. 

Ncm-supply.- Dorsal branches of the last six cerv leal ncn r (^, 

8. Spinalis.—Described with the kmfparinms on p. 28ft. 

9, Oblique capitis posterior (g, caudal is).—This is a strong, quadrilateral 
muscle r which covers the dorscs-lateral aspect of the alias and axis. 

Origin.—The aide of the spine and the posterior articular proer*o of the axis, 

Jnsertum.—The dorsal surface of the wing of the alias. 

jidion,—Chiefly to rotate the alias, and with it the head, to the same aide; 
jijre to assist in extending and fixing the atlanto-axial joint. 

p^fnaXure.—The muscle is composed almost entirely of parallel fleshy fibers 
directed obliquely forward and outward It is covered by a special fascia. 

Bdaktm *.—Superfidallyv the splenitis, complcxua, tangurimua capitis, and 
hrachioccphal i cua muaclfu; deeply, the arch and spine of the axis, the wing of 
the atlas, the atlantoaxial joint, the neetua capitis dorsalis minor, the occipital and 
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vertebral vessels, and the first and second cervical nerves- The terminal part, of 
tbe vertebral artery joins the posterior branch of the occipital Artery under cover 
of the muscle. 


BUxxi-jupply -4>cipitHJ bind vertebral arteries. 
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Nm w —Dorsal branch of the second cervical nerve, 

10, Gbliquus capitis anterior (a. cranialU),—This ehort, thick, quadrilateral 
muscle ties on the of the atlantcnccipital art-ietilaUoii- 

Origin .—The anterior edge and ventral surfeee of the wing of the athw- 

Thp pfijamastoid process and nuchal crest of the occipital bone 
and the mastoid process. 

Action— Acting toother, to extend the head on the atlaa^ acting singly, to 
Bea the head laterally. 

Strumha-e .—The muscle contains a good deal of tendinous tissue, The direction 
of its fibers is forward, upward, and inward. 
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/fetation^—Superficially,, the comptexua, the aponeurosis of the splenitis, longue 
capitis, and bnuchiocepbalicus, overlying which are the posterior auricular muscles, 
artery, and nerve* and the parotid gland; deeply, the dorsal straight musclce, 
the oceipito-hyoideus, the atiaato-ocdpitaJ articulation* the posterior meningeal 
artery, and a branch of the occipital nerve. 
j^food-Buppfy.—■Occipital artery. 

—Dorsal branch of the first cervical nerve. 

11. Rectus capitis dnrulis major,—Thb nuiacle mends from the axis to the 
occipital bone, in contact with the ligamentum mtchw 
Origin,— The edge of the spinous proem of the .van 
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Intcrium .—The occipital bon* f below the comply; tie tendon of insertion 
of t he compSexus, 

Action,—To extend the head. 

^frurfur^.—The muscle is fleahy and may be divided into two parallel parts, 
superficial and deep. The former blends somewhat with the terminal part of the 
romplexm. The deep part may be termed the rectus capitis dorsalis medius. 
Bundles frequently arise from the faecia over the oblkpms capitis posterior, 

—Superficially, the nblkjuus capitis anterior, apleniijis, and oom- 
piejtus^ medially, the ligament urn nuch®; deeply T the alias, the atlante-occipit&l 
artleulatioiip and the rectus capitis dorsal U minor. The dorsal branch of the first 
cervical nerve appears between this muscle and the obliquus capitis anterior. 

BkHkI-supply -—Occipital artery. 

A T erpc^pp^^I>oriial branch of the find cervical nerve. 

13, Rectus capitis dorsalis minor*—This small musete lies under cover of the 
preceding 

Origin —'The dorsal surface of the atlaj, 

/narrfiofi.—The occipital bone beneath the preceding muscle and lateral to the 
funicular part of the ligamentum michfe 

Adim —*To assist the preceding muscle, 

£cmtfu*v-—It is flushy and varies a good deal in volume, being sometimes 
amah anti difficult to raognUe 1 On the other hand p it is sometimes double. 

Jfrf&frottJr—BupcrfieLalEy; the preceding xnusde and the nbliquus capitis an¬ 
terior; deeply, the atlas and the athmtOKwripstal articulation. 

— Occipital artery. 

,Ytm-supp l y“Doreal branch of the first cervical nerve. 


The Fascle am? muscles of the Back and Toms 

(FASOfi EI MUSCTU DOESI et LUMBORUMJ 

The superficial fucii presents no special features. The lumho-dorsal fascia 
(Fascia tumbo-dorwdis) ck»e]y invests the muscles, but is easily stripped off the 
iongi-wimuik It is attached medially to the supraspinous ligament and the spinnua 
processes of the vertebrae; it divides laterally into two layers- The superficial 
layer la practically the aponeurosis of tbe Latieairoua dunri. The deep layer gives 
origin to the serratus dorsalis, the lumbar part of the obliquus abriammLi cstemus, 
the tmnsversua abdominis, and the retractor cost®. Its lateral edge curves under 
the longiraimu* and is attached to the ribs and lumbar transvenw processes. Pos¬ 
teriorly It is continuous with the gluteal fascia. At the withers it forms an impor¬ 
tant Glruetnre, the so-called dorso-scapular ligament. This is attached to the third* 
fourth, and fifth thoracic epinea. Its upper part is very thick and gives origin 
superficially to the rhomboideus thoracal!*, deeply to the compJesnig. and ante- 
rioriy to the splenitis. The lower part is thin and elastic, and furnishes numerous 
lamellie which Intersect the scapular part of the serratus ventralis and are at¬ 
tached to the scapula. Three Eamdlm are detached from the ligament. Thn 
deepest of these passes between the lonpaaimus and spinalis and Is attached to 
the transverse proccracs of the fim seven thoracic vertebne; it gives attachment 
Lo the complex ua. The middle one dips in between the longraumis dorei and 
longraimus coetarunu The superficial one gives origin to the eerrntus doraaltSL 
A strong fascial layer, the ilio-Sumbar ligament, extends from the last rib to the 
tuber co*«- 

Tbere are nine paim of nuifid 1 ™ in this region, arranged in four layers. 

1 Thii «?ciq* duo tej ptadun phidu«il by patfinlogscpl ebanxw in the atlantal hutw* 
uul the Iigiunratuni laurhjr- which air ErcqTLKJily wsivo- in disMtuig-roeifl nthjscU. 
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FlKBT LaYRA 

1. Trapezius thoracalis, 

2 . LatissLnms dorsi- 

Beconh Later 

3. RhcmbDideus tboracalis. 

The forgoing are described with the other muscles which attach the thoracic 
Emb to the tnink (p, £95),. 

4. Ssrratui dorsalis anterior (a. cisnuiu).—This 'm a thin qu^rihLicnu muscle, 
ruuned from it a serrated ventral border. It hea under cover of the rhomboid?^ 
sf!rratus ventrahs, and latLasimus dom. 

Origin, —The lumbo-dorsal fascia and dorso-ncapiilar ligament- 

In^riion—Thc lateral surfaces of the fifth or sixth to the eleventh or twelfth 
nbs inclusive. 

Adion —To draw the riba on which it is inserted forward and outward* thus 
assisting hi inspiration. 

5(rtidurt.—The muscle arises by mesiu of a thin aponeurdais. The musde- 
fibm pass Yantrmlly and backward* to be attached to the ribs by seven or eight 
dictations below the lateral edge of the bngi^imuH costaninu 

Relation*^ Superficially„ the rhomboideiis, ^rratus ventral, Jalissimus dorai ? 
and serratus dorsalis posterior; deeply, the longissimufl dorsi, longisflimus coatamm, 
external intercostal muscles, and the riba. 

Biood-auppilT.—Intercostal arteries. 

Ntrtt-mpplyr —Thoracic nerves, 

5. Serratus dorsalis posterior (h. caudalis).—This muscle resembles the pre¬ 
ceding one, which it partly covers . 

Qrigin .—The liunbo-dufsal fascia. 

7 nacrft 4 ?n-—The lateral surface* of the last aevim or eight ribs, 1 

ddum.— 1 To draw the rib* backward* thus assisting in expiration. 

Structure —Similar to the preceding muscle. The fibers are directed ventral! v 
an t forward and terminate in seven or eight digUotiuns, one or two of which cover 
the posterior tenth of the anterior muscle. The aponeurosis blends with that of 
the tatiasinma doisL 

Rdotimt— Superficially, the Utuudmus dor® and external oblique; deeply, 
the longhslmus dcrsi, longbsimua etwiamm, external interoaetafap fterratus dorsalis 
anterior, and th& ribs. 

£W*t*ppfy.—Intercostal and lumbar arteries. 

Ntrve-su pply r —Theracic i»im 


Third Layeh 


6. Longissinuia tostutun. 1 —This long, pcgmentnl muscle extends actwa the 
sen eb oJ riba, in contact with the outer dge of the longisaiiQUB domi- 

Origin.—{l) The deep layer of the lumbo-dorthl fascia &s far back as the third 
or fourth lumbar transverse process. (3) The anterior borders and lateral surface 
of the last fifteen nb&. 9 

/naerti'en.—The posterior borders of tho riba and the tmiuvcrac process#® of 
the last cervical vertebra- . r , 

Atfton,—Chiefly to depress and retract the rib#* and bo help in expiration. 


J There may 1* alae di|:i tut lulls. »ped*% if a ciiMteenth rib ie pKaanl. 

1 This nroast ia hVi inuwn u the laag eortat, ilio-ceBtAlii, or tmnxvetTmJu msUnim 
■ Th* lumbar pert ef thfci m iubjtet V> vwistioBL It may, fca quite exceptional 

,_t ertend u far u the tUum, md *o?»etUiM» r oa the ctlwr h»ad. It do« netquite h (At 

hmr,W a* jiven abg-v*. In some subject! the oripa mm be traced diatLartiy to the Ufw vi lurntm 1 
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Acting together, they may iu^L^ In extending the spi te, Mtiflsg singly in inflUftlng 
it laterally. 

Strwrfyre.—Th±y= mmcle presents a distinct segmental arrangement. It h 
OQfnpofHid uf & Mies of bundtre, the fibers of which an? directed forward and a little 
ventra-laterally. From these are detached two seta of tendons The superficial 
tamtam spring from the lateral edge of the muscle. They arc flat and nach croaks 
two or three mtnreoKtflJ space?, to be inserted on the posterior border of a rib. 
The deep tendons are detached from the dorsal part of the deep face of the muscle. 
Each parses backward across one or two intercostal spares to ita origin on the 
anterior border or lateral surface of ft rib- Small bur™ may be found between 

the ribs and tendons. 

Relation *.—Suprrfldaltyj the dorsal 
and antral sarrati; deeply, the external 
intercostal^ and the ribs. The lumbar 
origin b covered by the longUadroib dorri. 
The deep cervical anil dorsal vemh cross 
the surface of the muscle at the final and 
sreond intercostal sparer ntpeetxvcEy, 
and branches of the intercostal vmdln and 
nerves emerge betw'eea it and the longis- 
riiimis dorri; here a fascial Layer dips in 
between the two, 

trlerieif, 

A r erPMUpplp J —Thoracic □erv™. 

7. toppasbnus dortL 1 This is the 
largest and longest muscle in the body . 
It extends from the saemm and ilium to 
the neck, filling up the space between the 
spinous processes medially and the luire- 
bar transverse pmctasCH and the upper 
on ds of the riba vent rally; consequently 
it has the form of a threaded prism. 

Origin.—(1J The tubera, crrat f and 
adjacent part of the ventral surface of the 
ilium; (2) the firet three sacral npinmj 
(3) the lumbar and thoracic spines and 
the supraspinous ligament. 

Insertion. —(1) The lumbar trm> 
verne and articular processes; (2) the 
thoracic tr&asveree processes; (3) the 
spinous and transverse proc™™ of the 
last four cervical vertebra?; (4) the lat¬ 
eral surfaces of the ribs p except the firet. 
Action ,—Acting with its fellow, it is the roost powerful extensor of the hock 
and loins; by it* cervical attachment it aseisis in extending the neek. By its ratal 
attachment H may aim ararist in expiration. Acting ringly, it flexen the spine 
Latent] Ly. 

Sirtidurt .—This h quite complex. The posterior part of the muscle is greatly 
developed and constitutes the common ma*s of the loins. This is covered by a 
strong aponeurosis which blends with the supraspinous and sacroiliac ligaments, 
and is attached to the crest and sacral angle of the ilium and the first and second 
RftCTal spines; it furnish™ origin to the lumbar portion of the middle gluteus. In 

1 miwle a* here d«mbed ineludfi* the krAxWenm ddrei rt wrririi ltd the ipmalia sad 
■uoispinalifl earn pc cun Id, u the sp&mUon of those k lugcl? trtifiail in the horse. 
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itzi course furthe-r forward the muscle ttceim fuadeuli from U» lumbar and tho¬ 
racic spines, but diminishes .somewhat in volume. About the twelfth thoracic 
vertebra it divides into two junta. The dorsal division (M. spinalis et Bemispmalls 
dorsi), rcin forced by bundles from the first four thoracic spines, passes forward 
under tlm fi pfniwfjnalin eapitis to be inserted into the spines of the last four cervieui 
vertebra. The ventral division {M. lon^i^dmus eorvicia- piLisea forward and 
downward underneath the sernUus ventralU to be inserted into the libs and the 
transveniO processes of the !a*t four cervical vertebra. This cli vision arises in 
part from ihe thin tendon of the sembpa nulls capitis attached to ihe transverse 
processes. Three sets of fasciculi may be distinguished, vis.: (1) spinal, which 
are superficial and medial; (2) transverse, attached tn the transverse ami nitbilur 
procc^efl, which art medial and drap; [3} coeiltt], which arc lateral 

JMhterer..—Superficially, tho middle gluteus, the lumbo-dorsui fascia, the 
lattssiiiius dorei, serratits dorsalis, serratus vent rails, and complexua; deeply, the 
multifidua, intertransvcmales, external intercostnfs* levatere* costerum, ihu Ligm- 
mentum iuichn\ and its fellow of the opposite side (in I hr neck}. 

Hload-frupply, —Dorsal, drop corneal, intercostal, and lumbar arteries. 

N&v*-*upply ,—Dorsal branches of the thoracic and lumbar nerves. 

3. Multifidua dorsi.—Thi* is a long segmental muscle which lira along the 
Rides of the spinout profiles of the vertebra from the sacrum to the neck. 

Origin. —(1) The lateral pnrt of the sacrum; (2) the articular processes of 
the lumbar vertebra; (3) the transverse processes of the thoracic vertebra. 

Insertion ,—The spinous processes of the first two sacral, the lumbar, thoracic, 
imd last cervical vertebra, 

A dim .—Acting with its fellow, it is an estosor of the spine; acting singly, 
it Reisps it laterally. 

Sfruriurt .— It is com loosed of a series of bundles which art! directed obliquely 
forward and upward. Each fasciculus p&ntt over several vertebra to its insert ion. 
In the pcMSteriur part of the series the bundles cross two or three vertebra and arc 
insulted into the summits of the spinra. From the twelfth thoracic vertebra 
forward Ihe bundles have a more horizontal direction and are inserted on the sides 
of the Hpinca below their summits, A further complication oncosts in the fusion 
of several bundle* into a common insertion. 

Jtatatidru.—Superficially, the longroimua donri; deeply, the vertebral opines. 

Intercostal and lumbar arteries. 

A'eree^njpjyJ^,—Daryal branches of the thoracic and lumbar nerves, 

9. IntertransversaJes lumbonun —These are very thin mu^fiulnr nnd tendin¬ 
ous strata* which occupy the space? between the transverse processes of tlm Lumbar 
vertebra except the fifth and ?ixth r 

A diem.—To assist in Hexing the loins laterally or in rendering the region rigid 

W<*l^cE rOM-H.—Superficially, the longiseimus dorai; deeply, tho quadrates lum- 
bortxm, 

—Lumbar arteries. 

Nm'frtiujrply ,—Lumbar nerves. 

The Fascia and Muscles of the Tail 
(FASCIA ET HD9G0U CAUM) 

The muscle? of the tail are inclosed in the strong coccygeal fascia, which is 
continuous in front with the gluteal fa?do and blends with the lateral sacro-ilinc 
ligament. At the root of the tail it is loosely attached to the subjawni mu-Hclcs, 
but further back it is intimately adherent to them. From it? deep face are de¬ 
tached septa which pass between the musdes to become attached to the vertebra, 

L Ceccygeus.—This is a fiat, triangular muscle which lias chiefly between the 
Bacno-sciatic ligament and the rectum. 
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Origin. —The pelvic surface of the SAcro-ecifitic ligament near the iachifttie spine, 
Inttrtims —The first four coccygeal vertebra am! the coccygeal fascia. 

/Lcfwn,—Aetmgtogether, tode- 
pnssi {flex) the tail, compressing it 
over the perineum; acting singly, 
to depress and incline it to the 
same side. 

^Xrurfure.—The origin of the 
muscle ifi aponeurotic. Becoming 
fleshy, its fibers pass upward and 
backward and divide into two 
layer*. The lateral layer is at¬ 
tached to the vertebra, the medial 
to the fasciae included between 
the two lie the mtertransverBaJffl. 
When the tall is raised* the ventral 
edges of the musetes produce a dts- 
tinct ridge at either side of the anus. 

JbfatfcftH*— Laterally, the 
Kicm-eciatie Ligament and the semi- 
mrmbranoenft; medially, the rertuin 
and the Haei^cwcygeua vcnlralb 
muscle. The Internal pudic artery 
crosses the origin of the muacle. 

2. SacTo-coccygsu-*: dorsalis (M. ssCfo-oooeygeus dorsalis mndiaLis),—This 
muscle lies along the dor&u-inediui aspect of the tail, in contact with its fellow. 

Origin —The last tbira sac¬ 
ral spines and some of the coccy¬ 
geal spines. 

fn^ron.—The domal sur¬ 
face of the coccygeal vertebra, 

iiefiofl.—Acting together, to 
elevate (extend) Lhe tail; arting 
singly, to elevate and incline it 
laterally. 

Structure,—The muscle has 
a strong rounded belly. It Ik in¬ 
erted by means of short tendons 
which fuse with those of the next 
muscle- 

/SEelafum*.—Superficially; the 
coccygeal fascia; medially, its 
fellow; laterally, the aaenxoccy- 
pens lateralis; deeply, the vertex 
Lra. 

3- Sscno-coccygeiis lateralis 
(M. sacnHwcy gpUS dorsalis later- 
&ILs),-“This muscle lies immedi¬ 
ately lateral to the preceding 

Origin—' Tha sides of the _ ^ 

Bscml spines, with the njuKif- . 

id ns and the transverse ortsc- d i[U - ^ uj ut*roaa 

' t.iL , ' *'* mmMomrrnrw wfMimUm 

eases of the sueral and coccygeal ** ***“■ r. bdb^Tmio-ti-; *, i«feioi. iel™ 

vertebra, L lAi “* HllQbef * £|L ^™+ Tcp 
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/nsrrtiott.—The lateral eurTicG of the coccygeal vertebra, except the first four. 

Atfteiwr -Acting with ila fellow, to uto the preceding muscle in elevating the 
tail; acting singly. to incline St to the same Bide. 

jSlrudurr.— ThU muscle appears to be a direct continuation of the multifidua 
dorwi- The belly m fusiform and receives reinforcing fasciculi from the transverse 
processes of the ancmni. This is succeeded by buddies of tendons, as many ms four 
lying flJonpidd of each other. 

Relation*- Superficially, the lateral sacro-ilk? Ligament and the coccygeal 
fascia; doradly, the sjwro-coccygeus doming ventrally, the mfertmnsveraalesi 
deeply, the vertebra and a branch of the lateral coccygeal artery' and accompanying 
vein and nerve. 

4. IntertraitsversaJes caud* (Mm. inlertransveraarii caddie).—These con- 
MFt of muscular bundles which lie on the lateral aspect of the U ill, between the 
preceding rnuacle and the flaercncoccygeus ventrabs. They begin on the lateral 
E'dRc of the sacrum and occupy the spaces between the transverse processes to which 
they are attached. They ara, however, not arrang'd in a strict segmental manner. 

" Action.- Acting together,, to fix the coccygeal vertebra; acting singly, to assist 
in lateral flexion. 

5. Sacro-cwygeua vcntriKs fM„ F^cwccygcLis veniralis).—Tht* muscle 
lies on the ventral aspect of the swum and coccyx. It is composed of two parts, 
described by Rourgelat and the Gemi&n anatomists os wparate muscles. 

(а) The literal part M. coccygeua vtmtralis lateralis) is much the larger of 
the two. It arises from the lateral part of the ventral surface of tints sacrum, about 
ae far forward ns the third foramen, and is inserted into the transverse processes 
and ventral surface of the coecygeai vertebra. 

(б) The medial part (M. safTtHwogeus vcntmlis medial is) arises from the 
v^nlra! surface of the sacrum medial to the preceding muscle and the first eight 
coccygeal vertebra, and is inerted into the ventral surfaces at the coccygeal ver- 
tebra, 

,4diem —Acting together, to depress (flex) the tad; acting singly, to incline 
it laterally also. 

S&urture ,*-The lateral part has a somewhat compressed belly, and reran ves 
bundles from the transverse processes of the coccygeal vertebra*. The medial part 
is much smaller and shorter, reaching only about to the middle of the tail. 

jfofa&ra*.—\ cut rally, thp pelvic and coccygeal fasci®; doreally, the sacrum r 
coccygeal vertebrae, and" the LnicrtrmsversBle*s laterally, the sacro-sdatic liga¬ 
ment, thr- coccygeua. anti the coccygeal fascia: medially, its fellow, the recto¬ 
s’occygeus, and the middle coccygeal vessel*. Branches of the lateral coccygeal 
vest? Is ami n&rves lie between the lateral division of the muacle and the Intertran*- 
vmks. 

and lateral coccygeal arteries. 

KcmsujrpSy .—Coccygeal nerves* 


THE MUSCLES OF THE THORAX 
(MUSCUU THORACIS? 

These Lonsisls of ho v lid muscles or sets of rouaclw, which are attached to the 
thoracic vertebra, in thv ribs and their cartdagys, and to the sternum. They are 
inu-ielcH of respiration. 

1. Levateres costarmn. These constitute a series of amall miudw which oc¬ 
cupy and o write t he dorsal end* of the intercostal epacoa. 

Origin ,—The transverse processes of the thoracic vertebra- 

/lyftfw The lateral ^urfacra and anterior borders of the upper ends of 
the ribs posterior to the vertebral origin. 
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Action.— To draw ihe riba forward in i^ptrMLon or to produce rotation and 
1 Hi and flexion of the spine. 

*Slrud^—Arising by tendinous fibers. each musclfi passes backward and oul- 
wani and expand* at its in^rtiun. Some fibers pasa over one rib and are inserted 
on a sucking one. At tho beginning and end of the «nB the muscle cannot be 
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dutiuipushed from the external inieroosta], of which it is in reality only n specially 
developed part. 

tfrfaft™.—Superficially r the longLu^iinus dom; deeply, the riba, intenml in¬ 
tercostal muscles, and the intercostal vesada and nerves. 

Biood^pplu ^Intercostal arteries, 

Ntrvtsupply —iMereoiftal nerves. 
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2. External intercom tals (Mm. intercostalra extend—Each of these occupies 
in intercostal space, from the levatores to the hinraal extremity of the rib. They 
do not occupy tbt intereartilnginous spaces. 

On'fiii,—The posterior bordrts of the ribs. 

InKrlim .—The anterior bonletK and lateral surfaces of the aoneecEng rib*. 

Adion.—To draw the riba forward in inqintkHL 

-Sf The fiber* ore directed downward and backward. There in a 

considerable admixture or tendinous tiasup. The thickness of the muscles grad¬ 
ually diminishes toward the lower ends of the apace*. 

Rtkiliuns —Superficially, the j®rratus ventimlis, Intissimus doraj, wmitua 
dorsalis, iongissimus dond, kfflffc6amu4 curt arum, rectus thuracui. deep pectoral, 
obliquua abdominis iixtetnus, and cutaneous muscles; deeply, the internal inter- 
Kwrtais and (in the upper part of the space*) the intercostal vessels and nerves, 

Blood-supply. —Intercostal and internal thoracic arteries. 

A'enc^ftfppfy.—Intercostal nerves 

3. Internal Lntertastais (Mm. intercftUales intemi). These extend the en¬ 
tire length of the intercostal spaces, including their inioxchorn.lral portion. 

Origin.-—The anterior borders of the ribs and their cartilages. 

Insertion.—The posterior borders of the preceding rib* and cartilages. 

Situdttrt .—The fibers, "ire directed obliquely downward and forward. There 
\s a smaller amount nf tendinous tissue than in the external not, and the thicknera 
dfcminLfhfij don&oily. In the upper part of the space* fillers sometime* cross a 
rib in a fashion similar to the subcostal* of man. A tliin fascia separates the internal 
from the external intercostal miiade in each apace. 

Relations Superficially p the ievstona cortarum and the external cutercostals; 
deeply, the E«nikrthoracic fjtecin and pleura, the irvnffvrnma thrirod-s, diaphragm, 
tnumvemiri abdoinlni*, and the Internal thoracic and muaculo-phralc vessels. 
In the upper pint of the intercostal spaces the interooital vessels and nerves lie 
between the internal and external intercostal muscle, but below they lie chiefly on 
the deep face of tbe internal muscle, 

iJfood-iuppJ^.—Intercostal and internal thoracic arteries. 

Nm^supply *—Intercostal nm i*. 

Adion .—It is commonly stated that the external intercostal muscles pull the 
rib* forward in inspiration, while the Internal set have the opposite action. But 
apparently they net together, and it would seem that their chief function ia to 
narrow the intercostal spaces and to prevent lb 1 wall here being pushed ml or 
pulled in during respiration. 

The muaeln in <uilci*eIh>ei with the rort*! rartiLmm* Jim mnrt-tirm* dtatiqffUtebH! wi Mm. 
bUKOJtiWinrl; thnir dirertkfl i# riimbr to that cl thr iniA-rnnl mlereotUii, and they evvff the 
miitiliiiftK of tJw -‘Eternal rib* more or lew, At the TOtrftt tn6» «f mu of ihr patoftortkl 
therr if a layer of lanjttudJjul muscle, 

4 . Retractor costte-—This is a small triangular muscle which lies behind the 
last rib, obiofly under cover of the serratus Elorsalin, 

Origin ,—The transverse pracfeHos of the first three or four lumbar vertebra 
by means of the lumbar fascia. 

Insertion. —The posterior border of tbe last rib. 

AtAimr —To retract the last rib, 

■SHradart—The muscle aru-cs by a thin aponeurosis. I La libera are parallel 
to those of the adjacent internal oblique, 

JfcfflfMm*.—Superficklly, the setratus dorsal in and external oblique; deeply, 
the tranusYcraus abdotninis. 

Bload’-supplif .—Lumbar arteries. 

Nerve-supply ,^Lumbar nerves. 

5„ Rectus thoracis.—ThU is a thin muscle which lies under cover of the deep 
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pectoral muscles. It a directed oblkiuely backward and downward, and crosses 
the lower part of the first three intercostal spaces. 

Oripn —The lateral surface of the first rib, below the scalenus 
Insertion —'The cartilage of the fourth rib- The aponeurosis usually joins the 
rectus abdominis, It may reach the fifth rib or the stemmo- 
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Adi&n .—It may assist in inspiration or concur with the rectus abdominis, 
Rdaiim*. —Superficially F the deep pectoral muscles; deeply, the mteroc?atal 
muscles and the rih*. 

BtoQd-xwpply ,—Internal and external thoracic arteries, 

NcTvt-supplty ,—Intercostal nerves. 
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6. Trftosvftfeua tboiaeiB.—Thia us a Bit muscle situated OR the thoracic sur¬ 
face of the sternum and tie eartilag£& of the stems] ribs. 

Origin .—The stomal ligament, meeting the opposite muscle, 

insertion,—The cartilages of the ribs, from the second to the eighth inclusive, 

and the adjacent part of same of the ribs. 

Artum.—It drawi? the ribs and coeud cartilages inward and backward, thus 

assisting in expiration. - ,. , * _ _ 

Structure '—Wuh muscle has the form of a scalene tn&ngle, nf which the base 
b the strongly serrated lateral border. The muscle contains a good dcal of ten¬ 
dinous time. The anterior bundles are directed forward and outward; the poste¬ 
rior, backward and outward- . p , , _ , „ . * 

Rtktfow- Doreolly, the eodothoracic fascia and pleura; ventmlly, the 
coetsJ curtilages, the interna] intercostal muscle^ and the internal thoracic vessels, 
Bkod-mpply ,—Internal thoracic artery. 

The intercostal nerves. . 

7. r>HLphfigjn,— 3 ThM is a broad, unpaired muscle which forms a partition be¬ 
tween the thoracic arwl abdominal cavities 1 In outline it has some resemblance to 
a palm-leal fan In form it is dome-shaped, compressed laterally. On a median 
section it is seen to have & general Erection downward and forward from the lumbar 
vertebra to the xiphoid cartilage The thoracic surface is strongly convex, and 
i» covered by the pleura. The abdominal surface is deeply concave, and is covered 
for the most part by the peritoneum- The muscle consists of a ieshy rim which 
may be subdivided into costal and sternal parte; a lumbar part, composed of two 
crura; and a tendinous center. 

Atoxhmenl*,—(l) Costal part [P*n costahs); The cartilages of the eighth, 
ninth, and tenth rites, sod behind this to the riba at an increasing distance from their 

Eternal enda, J 

(25 Sternal part (Pare stomallfl): The upper surface of the xiphoid cartilage. 

(3) Lumb*i put (Para lumbdis): (a) The right eras (Crus dertiwn) is at¬ 
tached to thfl ventral Longitudinal ligament, end by this means to the finst four « 
five lumbar vertebras, (b) Tie left eras (Crus iinwtrum) is attached in » similar 
fashion to the first and second lumbar vertebne, . 

It is the principal mueeb of inspiration and increase* the Songitu- 
Hinal diameter of the chest. The contraction produces a general lessening of the 
curvature of the diaphragm. In the expiratory phase Lhe costal part and crura lie 
almost entirely on the body walls,» that the bases of the lungs aw in contact with 
the tendinous center almost exclusively. In ordinary inspiration the fleshy run 
recedes from the chest-wall, au that the bases of the lungs move backward to a line 
about parallel with the costal arches, and about four or five inches tea. 10-12 cm.) 
tJmfrm. 

It Is listed hr StMdnrr sod plhan thst the iuplntot? tsfwnnnvt *****‘J" 1 
c^lrt much less thu the fleshy part, sod that **■ &■*■*“ Tt “ toe 

m ncii the iMt=H*r YC&ft e»V& id firmly Mte^bfti lo it, It ebould be i 

directing of the thoracic p*rt of the v«u »h Lb the * lpuat&ry f&Mf la t y 

Si %. it that to« » ™ «stoe^sl isvoa why the 

iwt port u M whole in orddwy jMpirwtiW* ■ Xtmfruflw i of f&fiMh?-iwrdMHri ,«W 

In th* iliijitirtflin appeari to be ffwd in th* inapiritory pb*» rodie*A« tbut m*ch id lhe eaM- 

Stwrfure .—The crate) port eonflirt-i of a »ri« of digitetions which meet, ar 
are separated by a. very narrow interval from, the tranxvereua wbdomkniM ; betw»a 
the two are the musculo-phrenic vEacdi. From the tenth rib backward l e Atr 
uwhnumte to the ribs are at iui increaring dirtanre above the ^to-chondral junc¬ 
tion*. Thue at the lust rib the upper limit of the attachment u four to five mmm 
(10-12 cuir) from the ventral end. Anteriorly the origin extends along the ninth 

i1t riwuhJ be acted, htromr, ihrt in ll» anbryn dl^mgm ap?^» Mmpwrrd *tiw*- 
lure, titenina fr«n lhe ktoml walk of the txri&m te fu* walh the oeptom t 
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mt*9 cartilage to the xiphoid cart ling?. From thcne points of origin the fibers 
curve doroo-niediaLly and forward to join the tendinous center. 1 The right crus 
ib about twice bb thick aa the Ml one and k also Longer, It arises by a strong tendon 
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which blends with the ventral longitiidinal ligament, The tendon k succeeded by 
a rounded belly which Leaves the vertebral column at the Last thoracic vertebra. 


1 It in to not* that when a nacipEwith, rib u pmem tbs dmt&runi wuli? hu 

bo d^nffrlioQ wiUs it, but endi on the eighteenth rib At a pomi a little n^ns vtntrni ibanujiiMj ^ 
sometiiM, bdwtvcf, m wMiticr&il dicH&tioD u |wt 
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Passing downward and forward, it* fibers epiwd out and join the tendinous eeflter. 
The left crus arises by a thin tendon from, the ventral longitudinal ligament at the 
firat and second Lumbar vertebra?, Thbt is succeeded by a triangular belly which 
joins the central tendon. Between the crura and the attachment to the last rib 
the edge of the muscle crosses the ventral surface of the peca* muscles, the aymi pa- 
thetio trunk and splanchnic nerve without attachment, forming the scHralleri 
himbo-cosml arch (Arcus hnubwoiUS^); here the thoracic and abJominal cavities 
arc separated only by the serous membranes and some areolar tissue The ten¬ 
dinous center (Centrum tendineum) resemble* the periphery in outline, but is more 
elongated. It is partially divided into right and left parts by the descent of the 
crura into It. It is composed largely of radiating fibers, but many interlace m 
various dir^tiona; this is specially evident around the forameii vunjt cav^ t winch 
ie eodrded by fiber* A strong tendinous layer extend* across below the hiatus 
(Esophngeus. 


ifchnnlu uul dthrr* 4«fibe the lumbar part an caraatiag of four pira two p«d^^d Iwri 
lpjteTil On chiii fault the left cm* *J the proritaf d«ript±M Lwhwm 
kdi ] tb* pof the right aid* Is the tnulatarakrdeUram The ^niM 

hv the twwpmt* sad the alii which exleub (nun It daradly mto a cm rasifcslfi deifram 
*hd a crus mediale slmstrum. Both modm of tlivudon M* ta part artifwUd, 

II is notianblci that U» cupolk formed by tha rawl anterior part of She diaphragm ht&l 
lymrrM'tCK-iL On the right ride it c-xic-ad* forward tp a traajvw* plmM thraCgh th« 

5S^St£n ventral part of thr Utth rib, whit on the fcft ride lL it aroally ahaut aaindl {**- M 
rrn 1 further burk/rhu? thww two pmaniieMeis wfib an almost wnlral depreMmB wluch 
corn-wpotuld lo the pnnicHor part of the pericardium sad heart. 

The diaphragm is pierced by three foramina. {13 Tbc biatuG aordcus is an 
interval between the Iwo crura and below die Last thoracic vertebra. It contains 
the aorta, vena iiEygos, nod Sterna chylL (2) The hiatus aMphageus perforates 
the right crtia near ins junction with the tendinous center. It is situated a little to 
the left of the median plane and about a handbreadth ventral to the thirteenth 
and fourteenth thoracic vertebra. It transmits the msophague, the vagus nerve*, 
and the oesophageal branch of the gastric artery; a serous ®e F or buraa, is ventral 
and to the right of Hie oesophagus, which extends forward from the stomach into 
the mediastinum about three or four lochia («. 7.5-10 cm.). (33 The foramen 
venue civw pierces the tendinous center about an inch (cs, 2- 3 cm.) to the right 
of the median plane, and about six to eight inches (ea* lh-20 cm.) below the eleventh 
and twelfth thoracic vertebras. The vena cava in firmly attached to the margin of 

the opening. „ „ „ J . * . 

In order to get a clear idea of the relative positions of these foramina and of 
the form of the diaphragm, the thoracic surface of the latter should be examined 
in properly preserved pubject& while ibe abdominal viacera remain *a Fttu, It 
will be observed that the distent** of the himtui tswphagsua and foratoM ven® 
rav« from the vertebral foluma vary according to lie fulness of lie sbdoniiuji] 
viscera and the degree of rontraetiou of the diaphragm. The statement* given 
above are averages. , . . . _ 

Relation*.—Tht thoracic surface is related to the endathoracic fascia, ptelliv, 
pericardium;, the bases of the lungs, and the riba in part. The abdoEninal surface is 
in gnat part covered by the peritoneum r and is related chiefly to the 1 iyer r stomsc i, 
intestine, spleen, pancreas* kidney* and adrenals- The sympathetic trunk and 
splanchnic nerve pass between the ema and the psoas muscles on each side. The 
musculophrenic vessels perforate the edge of the muscle at the ninth costo-chomiral 


joint. 


Ebod-Usp^f .—Phrenic and muaculo-phreoic arteries. 
Phrenic amu 


THE ABDOMINAL FASCLE AND MUSCLES 
iPASCLE £T MUSCOII ABDOMINUSj 

The superficial fascia of the abdomen is in part fused dorsally with the lumbo- 
doraal fascia; in front it is continuous with the superficial fascia of the shoulder and 
*rm, behind with that of the gluteal region. In the inguinal region it form* part 
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of lie fascia of £hn penis or of lb* mammary glands- At the lower part of the flank 
it forms a fold which L-. continuous with this fascia of ihe thigh near the Etifie joint. 
In this fold are the prefemoral lymph-glands. Medially ii blends with the linra 
&Jb&, It contains. this abdominal cutaneous muscle (described on p., 256). 

The deep fascia is represented chiefly by the abdominal tunic. (Tunica flava 
abdominis}. This is a sheet of elastic tissue which assists the muscles in supporting 
the great weight of the abdominal viscera It is practically coextensive with the 
eblidjuufl titcmiii, which it covens Yen trail y it h thick, and is Intimately ad¬ 
herent to the aponeurosis of the muscle. Laterally It becomes thinner and is more 
easily separated^ although fibers from it dip in between the muscle-bundles. It is 
continued for some distance upon the intercostal* and serratus yeutralk. Traced 
forward r it passes as a thin layer beneath the posterior deep pectoral muscle- Pos¬ 
teriorly it is attached to the tuber com. In the inguinal region it forms tbs deep 
fascia of the prepuce or of the mammary glands. 

The Irnei alba is a median fibrous raphg which extends from the xiphoid car¬ 
tilage to the prepubk tendon. It is formed chiefly by the junction of the aponeu¬ 
roses of the oblique and transverse muscles* but partly by lonfptudmal fibers. A 
little behind its middle (about in a transverse plane tangent to the tart pair of ribs) 
is a cicatrix, the umbilicus* which indicates the position of the umbilical opening 
of the fcelua 

1- Obliquua abdominis ext emu*.—This h the mart extensive of the abdominal 
imiBclea. It b a broad sheet, irregularly triangular in ahape, widest behind- Its 
fibers am directed chiefly downward and backward. 

Origin.—(1) The lateral surfaces of the ribs behind the fourth and the fascia 
over the external intercostal muscles; (2) the lumbo-dorsal fascia. 

Jftftertwtti.—-(1) The lines, alba and the prepubic tendon; (2) the tuber and 
shaft of the ilium; (3) the medial femoral fascia. 

Action. —(l) To compress the abdominal viscera, as m defecation, micturition, 
parturition, and expiration; (2) Id fiex the trunk {arch the back); (3) acting singly, 
to flex the trunk laterally. 

Structure,—'The m nude in composed of a muscular part and an aponeurosis. 
The muscular part lies on the lateral wiJl of the thorax and abdomen. It arises 
by a aeries of digitations, the anterior four of which alternate with those of the aer* 
retus ventralis. The origin may be indicated by a slightly curved line (concave 
ddrealiy) drawn from the lower port of the fifth rib to the tuber cuxm. The fiber* 
are directed downward and backward and terminate on the aponeurosis, except in 
the upper part of the Hank, where they are 1™ oblique in direction and end on the 
tuber cox®. The line of junction is a curve (concave dormally) extending from the 
upper edge of the posterior deep pectoral muscle toward the point of the hip. The 
aponeurosis is intimately attached Lo the abdominal tunic* and its fibers are largely 
interwoven ventnlly with those of the aponeurosis of the internal oblique. By 
this fusion is formed the outer sheath of the rectus abdominis, which blends at the 
iinea alba with that of the opposite aide. In the inguinal region the aponeurosis 
divides into two chief layers; one of these cun'® dotsaUy and backward and is in¬ 
serted into the tuber cotte and the prepubio tendon. Between these points the 
aponeurosis la much strengthened anti is railed the inguinal ligament {Ugsrncntum 
inguinale). 1 This cun® upward and somewhat forward, becomes thin, *ftri blends 
with ihe iliac fascia. It forma the posterior wall of the inguinal canal. About an 
inch (raw 2 Lo 3 cm.} in front of tbs pubis and about two inches [c*_ 4 to 5 cm.) 
from Lhe median plane the aponeurosis is pierced by a slit-like opening, the 
subcutaneous or external inguinal ring (Annul us LnguinaJia mbeutaneus) .* This is 


■Vtp*> rarauramly kttcrtrD u Pntipui> liiwncnV-bllwsd ufi m. fnW tuntonral aUurica. It u 

Is TV? proper PKUH! a kirru-u>fll F twit ip ihr pq^iimaL pan id the aprwii?urMM (rf the ubbquuj riNTnu"' 

il mi scat therefore well be termed, the Iscmi na inguuLAlii. 


* It u barrow and flEUita in the nan#™] ™diLKHi r but t nav appear aval in the tWtW 
rttM. HIW Mri Hmh ii -bnrm friifr and Bbdwn^L ' ■.-.'****»«*■ 
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the eJrt*rnil orifice of the inguinal caul. Ita long axis k directed! outward, for^ 
ward, and somewhat venlrally, and ia four to five inches (ea. 10-12 cm.) in length. 


The medial angle k rounded am! k wdl defined by the Junction of the aponeuroek 
with the prepylnC tendon, hut the lateral angh' k not m sharply defined. The bor¬ 
der or crura arc count i luted by areifertn fil«t-rH oF the aiwmcurtisk {Crus mediate 
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laterals). The ffttnoral Lajoin* of the apontu™ CLunitia femondAi) p&™t on 
to tbe medial surface of the thigh, where it blench with the femoral fascia. A 
thin iliac lamina (Lamina Uioco) passes over the latent margin of the iliacus sod 
k attached to the lateral border of the Ilium. 

Rotations— Superficially r the akin, the abdominal cutaneue F the abdominal 
tunic, and the posterior deep pectoral muscle; d&cpty, the ribs and their cartilages, 
the intercostal mu-wles, the ohJjquua abdominis mternus, the contents of the inguinal 
canal, and the aortorius and gracsik. 

Rfaodsuppty .—Intercostal and lumbar arteries, 

Nmt-*uppl\f^ Intercostal and lumbar nerves, 

2r Obliquus abdominis interims.—This nuu*de h situated under the prec^ling 
mm. Its fibers are directed downward, forward, and inward. It forms a triangular 
curved sheet with the base behind- 

Qrigin .—The tultcr cone and the adjacent part- of the inguinal ligament, 
insertion,—(15 “The eartilflgea of the last four or five ribo^ (2) tbe liaea alba 
*n A the prepuhic tendon. 

Action. — Similar to that of the preceding muscle* 

^£ruafurc.““Like the external oblique, it is composed of a fleshy portion and 
in aponeurosis. The muscular part is fan-shaped, and is situated chiefly in the 
flank. At its iliac origin it is covered by & glistening aponeurosis, Traced medially 
and vent rally along tbs abdominal aurfacu of the inguinal Ligament r the muscular 
origin h found to become much thinner., and also becomes loosely attached to the 
ligament. This medial part of the muscle forma the anterior wall of the inguinal 
canal. The abdominal orifice of the canal, the abdominal or iutemil inguinal 
ring (Annolufl ingulmdk abdoroinafis), is found here. It is normally a narrow 
elit, bounded in front by the edge of the internal oblique, and behind by the in¬ 
guinal ligament. The term -'ring" is rather mblending aw applied to the abdomi¬ 
nal opening of the canal, since normally it is a mere dilatable slit. The ring-Like 
constriction that Exists here in the male is constituted by the peritoneum, which 
descends into tbe mnal to form the tunica vaginalis. This peritoneal ring k termed 
Lbe vaginal ring (Atmulua vaginalis)* and must not be confused with the sub- 
peritoneal ring, i. v t the abdominal or internal inguinal ring. The internal inguinal 
ring is six or seven inches (ea. 16 cm.) in length. Its direction corresponds approxi¬ 
mately to a line from the lateral margin of the prepuNc tendon to the ventral 
part of the tuber cox®. Near the last rib the muscle disides into two parts. The 
small dorsal port is inserted by four or five thin tendinous strips to iho medial 
surface of the butt four or five cofrtal cartilage. The apunctircms of the large 
ventral part is to a great extent blended with that of the external oblique, being, 
indeed, considerably interwoven with it ventrally. Where it eov-era the rectus 
abdominis it is attached to the tendinous inscriptions of that muscle. It may be 
noted that the dorsal margin of the aponeurosis varies in different subjects in the 
fact that it may cover the costal arch or lie ventral to it. 

ftekth™.—ftuperfidal]y p the obliques extomus' deeply, the rectus abdominis, 
transvrmiB abdominis, and the peritoneum. 

fftood-tfuppfy-—Circumflex iliac, lumbar, and intercostal arteriea, 

A'prt-rijSfp^.—Ventral branches of the lumbar nerves. 

3. Rectus abdominis.—This muscle b confined to the ventral part of tbs ab¬ 
dominal wall; it extends from the eternal region to the pubis. 

Origin .—The cartilages uf the fourth or fifth to the ninth ribs inclusive, and 
the adjacent surface of the sternum. 

JnMTfxnn.—The pubis, by moans of the prepuhic tendon. 

Adiion,—Similar to that of the oblique tuuadcs. It k especially adopted to 
flex the lumbosacral joints and the lumbar and thoracic parts uf the spine. 
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SirudurCr— The fibers of the muscle are directed longitudinally. Nine to 
fjcvcn transverse bauds of fibrous tissue titcncl in on int^uli&r mtuicer noons the 
muscle These are termed inrerip ti ones tendinwe. Thuy strengthen the muscle 
an A serve to prevent reparation of its fibers. The width of the muscle is greatest 
about its middle. The anterior part blends with the rectus thoracis. 

Rz-kitions- —Superficially,. the aponeuroses of the oblique muscles (which con¬ 
stitute the external rectus sheath) and the posterior deep pectoral a T deeply, tho 
transveisus abdominis, intareoataiflj the cartiLagc* uf the riba, and the sternum. 
The posterior abdominal artery runs along the lateral edge of the muscle posteriorly, 
and the anterior abdominal artery on or in its anterior part, 

Btoad-supply .—Anterior and posterior abdominal arteriEa 
Nitfite-supplp ,—Intercostal and lumbar nerves. 

4. Transversnfl abdemmis,— ThL^ muscle, named from the general direction 
of its fibers, is a trian g ular curved about. Its lateral part ]b muscular, ite ventral 

aponeurotic. _ _ * 

Orijim—(11 The medial surfaces of the ventral ends or the cartilage* of the 
(Uflemai rite, meeting the costal atuithwent of the diaphragm; (3) the transverse 
processes of the lumbar vertebra, by mcana of the deep layer of the lumbo-doreal 
fABCIft. 

Insertion —The xiphoid cartilage and the linea alba- 
Adian,—Similar to that of the oblique imirelea- 

Structurc. —Th+? muscular part is a sheet of parallel bundles of fibers, directed 
Yentro-modially n It is thickest along the carrihigea of the riba, and from here it 
ibin* out greatly toward the aponeurosis and the lumbar region. The fiber* of the 
aponeurosis directly continue thore of the fleshy part. Posteriorly it becomes ex¬ 
tremely thin and fades out without reaching the pelvis, ft covers the deep fs® 
of the rectus, so forming the internal rectus sheath. 

Relation .'!.—Superficially, the oblique and straight muscles, the retractor cost*, 
the cartilages of the asternal ribs, and the internal intercostal muscles j deeply, the 
fascia transvensali* and the peritoneum., The fascia tmufYerBslis ia little de¬ 
veloped in the horse, and h very thin in emaciated subjects, but in aminala in good 
condition it contains a food deal of fat. It blends with the iliac fascia and da- 
reeadii into the inguinal canal. The musculo-phrenic artery runs along the inter¬ 
val between the origin of the teatifiveraua and the costal part of the diaphragm. 
The intercostal nerves peas down over the lateral surface of the muscle, to which 
they give branches. Branches of the first three lumbar nerves are similarly dis¬ 
posed further back. 

B food- su j/pjy,—Intercostal, lumbar, and musculo-pbremc arteries. 
Ntm-supply— Intercostal and lumbar nerve*. 

S. Cremaster eitemua.—-This am all muscle may be regarded as s detached 
portion of the obliquus abdominis interims, with which it blends at its origin (Tiga 
370 , 571 ). 

Chip rt.— 1 The iliac fascia, near the gritfji of the sartariuE, 

/twrtm—The tunica vaginalis communis, 

4dwnL^To rare the tunica vaginalis, and with it the testicle. 

BiruduT ^.—The muscle arises by a t.hin aponeurosis which ia succeeded by a 
fiat muscular belly about two inche* (ca, 5 cm J Id width in the stallion. It pasws 
down the inguinal canal qn the postem-lateral Furface of the tunica vaginalis, to 
which it ia very loosely attached. On reaching the point where the tunic is reflected 
on l® the tail of the epididymis, the muscle is inserted into the outer surface of the 
tunic by short tendinous fibers. As might be expected, the cremaster usually un¬ 
dergoes atrophy and is paler in the castrated subject. In the mare the muscle is 
very small siid tads in the connective tissue in the inguinal canal. 

Rations .—The muscle lias between the peritoneum and the fascia trans- 
v^iwsIm in front and the iliac fascia and inguinal ligament behind On reaching 





2M 


FA&CLE AJSP OF THE HORSK 


the abdominal ring it descend the inguinal can*] on the posteradateral surface of 
th? tunica vaginalis eommuDu, 

tftood-auppli/-—External spermatic artery- 

A'crc^^j^y.^External spermatic nerve. 

Tht Tn^i.iirai c.i itui —-Thill term (Ciknali& ingulnnH*} is applied to an oblique 
pAfnagc through the posterior part of the abdominal wall. It begin* at the ab¬ 
dominal inguinal ring, and extends obliquely vimlrvvmedblJy, and somewhat For¬ 
ward., to end at the subcutaneous inguinal ting. Its anterior wall ka formed by the 
flashy posterior part of the internal oblique muscle, and the poeterior wall by the 
strong lendinouB inguinal ligament. The term canal is somewhat misleading; it 
t* rather a slik-Eke passage nr space between the two oblique muscle*, smeo tbo 
inguinal ligament is that part of the aponeurosis of the external oblique tnuade 
which stretch™ between the tuber coxa? and the prepubic tendon. The average 
length of the canal, measured along the spermatic cord, is about four inches (ca. 
10 cm,). The abdominal or internal inguinal ring [Annulus inguinaJu abdumioalis) 
is the internal opening of the canal; it is bounded in front by the thin ntar^n of 
the internal oblique muscle,* and behind by the inguinal ligament. It is directed 
from the edge of the prtpubie tendon approximately toward the tuber coxa. 
Its length is about mx or seven xnebre [ca. I5-T7.5 on,), The edge of the muscle 
i* attached to the surface of the ligament here by delicate connective tissue, except 
where structures intervene between the walls of the canal. The Intend limit of 
the ring L§ determined by the muscle becoming firmly attached to the lipmem, 
i. €. r actually arising from the latter. The subcutaneous or external ingumal 
ring" [Annulus tnguLnsln? subcotaneufl) is a well-defined slit in the aponeuronc* of 
the external oblique muscle, lateral to the prepubic tendon- Its long aris is 
directed from the edge of the prepubic tendon outward, forward, and slightly 
ventrally P and its length Lh about four or five inch™ («- 10-12 cm-}- The canal 
contains in the male the spermatic cord, the tunica vaginalis, the external cre- 
master innsde, the external pudic artery (and inoonstantiy a suiaI^ satellite vein), 
and the inguinal lymph vessels and nerves, In the female it contains the external 
pudie vessels and nerves ; in the bitch it also lodges the round ligament of the 
uterus,, enclosed in a tubular process ol peritoneum. 

Tin I wo nets do not owrenpead Ln direction, but ettv™* laterally, lh*t Ibt Imgth of the 

ti™ grratSy when racwured it different polfite. Tfc» mikal hcirIm of Hw two tm & uv 
stTuumlnl MilT by a dlrfLUSM tqi-aJ to thr thicin™ uf i hi prepubic teottoci Cmbout m. mOrater^ 
but (hr lateral inalw n.™ about seven inf-hra lew, 17.5 eta.) apart. The Uktanre mMvurrd alone 
Lta ipernatje u about tear itinb™ (ca. ID cm,), The mriul mrIc oJ the ™ 

Ea well defined and d^UortJy p*lpnbfe mi Ou= aide of the prcpubec tendon; From Iwr ibs duvetton 
of the riii& i* trace*bk- 

Tbe Prepubic Tendon.—The prepubic tendon (Tendo pnepuhicua) is eswnti ally 
the tendon of insertion of the two reoti abdominis, but abm furnishes attachment to 
the obliqui, the gracilw, and the pectins. It is attached to the ant prior horded or 
the pubic bones, including the ilio-pectio^al eminences. It has the form of a very 
strong thick band, with concave lateral bonders which form the medial boundaries 
of the subcutaneous inguinal rings. Its direction is obliquely upward and backward. 
The obliquity of the tendon and the angle which H forms with the pelvic Boor 
am of clinical importance in regard to manipulation of the foetus in obstetrical 
eases. The dope varies In different subjects. In some cases the tendon forms 
about a right angle with the pubic bones, Its structure is somewhat complex. 
Most of the fibers of the posterior part extend from one ilio-poctincal eminmee 
to tbs other. The fibers which belong to the recti curve in to the median line. 
The aponeuiwra uf the internal oblique muscles are inserted into its abdominal 
surface, and the inguinal ligaments am attached to and continue across it in anci- 
fomn fashion. The anterior part of the tendon of origin of the grants u fused 
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with It vctitndly, and many of the fibem of the pcctineus mri* from it. It gives 
off on either aid* a strong round band, the so-called accessory bgnmenb which U 
inserted into the fovea of the head of the femur with the: round ligament (i^'de hip 
joint). A baud from the ventral surface ertMuia backward nod blends with the 
tendon of origin of the gracilis on each side* 

The Muscles of nm Thoracic Limb 

L THE MUSCLES OF THE SHOULDER GIRDLE (Ft**- Ite, 2A6- 276) 

Thifi group (Mm. cinguli cxtremitatls thoracalfe} consist* of those muscles 
which connect the thoracic limb with the head, neck, and trunk. It may be re¬ 
garded as consisting of two chviakms^-dod^al and ventral, 1 

A. Dossal DiTOiort 

This dl™ion eonsbta of two layers which overiie the proper muscles of the 
neck and back, 

Fihb-t Lateh, 

1, Tmpeiitiir—This b a flat r triangular muscle, tbe base of which extends 
along the supraspinous ligament. It is divided by an aponrurotic portion into two 
parts: 

(ft) Trapezius ccrvicalls-—Origin.- Tlie funicular part nf the ligamcntum 
michte, from the second cervical to the third thoracic vertebra, 

Inierti&n ,—The apine of the scapula and the fascia of the shoulder and arm. 

(b) Trapezius thoracalls (s, dorsalis),^- Origin ,—Tbe supraspinous ligament, 
from the thiid to the tenth thorarir vertebra. 

InKTtum —The tuber spina? of the scapula. 

Adiofli,“-Actinft as a whole, to elevate the jdiouldcr, the cervical part drawa 
the scapula forward and upward and the thoracic part draws it backward and up* 
ward. 

^(rudwc.-'^rbfi muscle arises by a narrow. Ihirt aponeurosis, from which the 
fibers of the flat fleshy part converge to the spine of the scapula and the aponeurosis 
which separatee the two portions. The cervical faacia joins the ventral edge of the 
cervical portion to the brachiocephalicua, or the two muscles may unite or overlap 
here. 

ffcio&ms-—Superficially, the ?ddn and fascia; deeply, the rhomboideiis, 
Utueimus doisd, aupraspinatufi, infraspinatus, deltoid, spleniu?., wnatui ventraJis, 
and anterior deep pectoral musdesj and the cartilage of the scapula. 

Bteod-mipply. —Dared, deep cervical and intercostal arteries. 

Ntm-*upply .—Spinal accassory nerve. 

Second Later 

This consists of two muscles— the- rhombpidtus and latioaimus dors!. 

2, Rhqmboidkus-—Thia eonmsts of two parts: 

[ft) Rhemb-oideus cervicftlis,—Ortwin.—The funicular part of the Sigamentnm 
nuchat, from the second cervical to tbe second thoracic vertebra. 

/nsertwn.“The medial surface of the cartilage of the scapula. 

(b) Rhnmbnidftru thuracalia [a* dorsalis),—Onjin.—Tbe spinous processes of 
the second to the seventh thoracic vertebra by means of tbe domo-e<ipujar liga¬ 
ment. 

* Tbe lerms dwnl md imUrJ «T hen uwd in Lht topographic and not in lie tvwpho- 
logiial Huic; oil tht musdei of tbe group ih ventnd in tk letter tenat. 
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Im&tion .—The medial surface of the cartilage of the scapula. 

Action— To draw the scapula upward and forward. When the limb La fixed 
ihe cervical part will elevate the umk. 

Structure.— cervical part is narrow, pointed at ite anterior extremity, and 
liee along the funicular part of the llgamentum Ducha r to which it is attached by 
short tendon bundles. The fibers are directed for the most part longitudinally- 
The thoracic part ia quadrilateral in shape, and it* fibers are nearly vertical- Itfl 
deep face ia intimately attached to the dorso^Hcapukr ligament. 

Motions^— Superficially, the skm and fascia (over a small area in front), the 
trapeiiiiSj and the cartilage of the scapula; deeply, the dono-Bcapular Ligament, 
the spleniuHp complexus, longissiimw dors, and serratus doraaba, 

.—*■! Dorsal and deep cervical arteries, 

Ncrve^mpply— Sixth and seventh cervical nerve*. 

3. Latiuhnus dorai-—This is a wide muscle which has the form of a right- 
angled triangle. It ties for the meet part under the skin and cutancus muscle, 
on the lateral wall of the thorax, from the spine to the arm. 

Oritftn,—'The himbu-donwd fascia—and by this means from the lumbar and 
thoracic spines as far forward as the highest point of the withers 

Inmtion .—The teres tuberosity a! the humeruBj m common with the teres 
major. 

jjffifffi—To draw the humerus upward and backward and flex the shoulder- 
joint . If the limb is advanced and fixed, jt draws the trunk forward. 

Structure ..—The rouble arises by a wide aponeurosis, which fuses with that 
pf the serratus dorsalis and with the lumbo-dorsal fascia. The muscular part 
is at first rather thin, hut by the convergence of its fthers Incomes thicker as it 
approaches the arm. The anterior fibers paw almost vertically downward over 
the dorsal angle of the scapula and its cartilage- The posterior fibers are directed 
downward and toward. The thick belly formed by the convergence of these 
passes under the triceps to end on the fint tendon of inac-rtfon, which is common 
to this muscle and the teres major. The tendon of insertion furnishes origin to the 
anterior part of the tensor fascite antibrachii- 

JMiorti^LiperfiriAlly, the superficial fascia, ekm, cutaneus, traperiua, 
and Irieepa; deeply, the cartilage of the scapula, the rhwrnboideus, the serrati, the 
external intercostals, and the lumbo-dor&nl fs^cia. 

Bfacd-j^ppfy—£ubecapular ? intercostal, and lumbar arteries, 
jVerw-jupply.—Thoraco-dorsal nerve. 

B. Vutttlll djvisios 

1, Brachiocephalicus. -Thin muscle extends along the side of the neck from 
the head to the arm. It is incompletely divisible into two portion?. 

Oriffi'fi,—(1) The mastoid process of the temporal bone and the nuchal crest; 
(2) the wing of the atlaM and the transverse pragma of the second, third, and 
fourth cervical vertebra. 

firferricn,—The deltoid tuberosity and crest of the humerus, and the fascia 
of the shoulder and arm- 

Atti&A —'When the head and neck aw fixed, to draw the limb forward, ex¬ 
tending the shoulder joint. When the limb is fixed, to extend the head and neck, 
if the muscles act together; acting separately, to incline the head and neck to 
the same side. By means of its attachment to the strong fascia which extends 
from the deltoid tuberosity to the outer face oF the elbow the mLDicLe also acts m 
an extensor of the elbow joint it. #., in standing). 

Structure. —A? airily mentioned, the muscle Lh capable of incomplete di¬ 
vision i nto two parti, the line of division being indicated by the emergence of su- 
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pcftid.nl hnncb« of the ventral divisions of the cervical nerves. The mastoid part 
[M. eiei(kHniu*toideufl) parity overlaps the other (M, cleido-tr&nsversa rius), which 
ties derail to it- The former is attached to the mastoid process and the occipital 
bone by a broad tendon which fuses at its terminal part with that of the splemns 
and Iqngjasimus capitis and m aiw capnected with the tendon of insertion of the 
RterBfrft-pbdiciiB by apoUHiiroflis, The dorsal port is attached 10 the transverse 
processes by four fleshy tligitatiura. The bdly of the muscle is adherent super- 
finally to the cervical fascia and the cutancus muscle, and deeply to the omo 
byoidnus, In front of the shoulder its deep face may present a tendinous inter- 
scciluq of variable developments Here the mm do become wider, covers the 
shoulder joints passes between the bradaklis and hic*ps nnd is inserted by means 
of a wide tendon which it shame with the superficial pectoral muscle. 

Rdativm, —Superficially, the skin r cervical fascia, parotid g3and r cutaneus, 
and bractiialis muscles, and branches of the cervical nerves; deeply, the splenitis, 
capitis el Atlantis, rectus capitU ventrali* major, otno-hynidaus, scr- 
ratufl vcntralis* anterior deep pectoral and bicep* raluttlm, the inferior cervical 
artery, the pnescaputar lym ph glands, and branched of the cervical nerves. The ven¬ 
tral edge of the muscle forms the dorsal boundary of the jugular furrow. The 
dorsal border may be in contact with the cervical trapezius, or he separated from 
it by a variable interval. 

Bteod-mppl\?r —Inferior cervical, carotid, mad vertebral arteries, 

A r HTe-£upptj*.—Spinal aeeesaory, cervical, and axillary nerves. 

The pectoral fascia is a thin membrane covering the surface of the pectond 
muscles, to which it is, for the most part, closely attached. It detaches a layer 
which pa km® between the superficial and deep pectorals. At the posterior edge of 
the triceps another layer is given off, which passes on the lateral surface of this 
muscle to blend with the scapular fascia; the deeper layer becomes continuous with 
the ffubscspuJsr and cervical fjuiqitt. 

ThEi pectoral muscles form a largo fU>hy mass which [xroLipii^ the space 1 >h- 
Iwetn the ventral part of the chest-wall and the shoulder and arm. They are 
dearly divisible into a superficial and a deep layer. The superficial layer may be 
subdivided into two parte Hy earcFul dissection; the deep layer is made up of two 
distinct ulurcIe^- 

2. Superficial pectoral muscle (M, pectoralis isupt-rficiaht)* 

■a Anterior superficial pectoral muscle fpais daseendens), —This In a short, 
thick, somewhat rounded muscle, which extend* from the iiumubrmm stemi to 
the front nf the arm. It forms a distinct prominence on the front of the breart, 
which is easily recognized in the living animal. 

Ortwin,—The carimform cartilage of the sternum, 

/njjfrtum.—(I) The deltoid tuberosity and crest of the humerus with the 
brachiMephalious; (2) the fascia of the arm. 

Action ,—To adduct and advance the limb. 

^Hrwohirc,—The belly of the muscle is convex on ita superficial face, but deeply 
it is fattened where it overlaps the posterior superficial pectoral* Here the two 
muscles are usually closely attached to each other, and care must be exercised in 
making the scpiirntiun. The tendon of insertion blends with that of the brachio- 
eephalicu^ and with the fascia of the arm. At the middle line of the breast a fur¬ 
row occurs between the two muscles; laterally, another furrow, containing the 
cephalic vein, IIoj between the muscle and the bmchiocephaficus, 

Retailor w.—^uptTfidaJ ly, ihe skin, fascia, ami cut&neus muscle; deeply t the 

1 This is regarded ns n veitLg^ isf ilir eUvid? Op thin th* pcrtkns of Un* irnwrl® from 
\h* vf*tine \n ibp arrn nrprwicEitii thr clavicular part ef the dfltcid line! perhaps the clavicular part 
of the pectoralifl- co«-jw or mun. 
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pcetcrior division, the deep pectoral, and the biceps. The cephalic vein lies in the 
Kruovc between ihk muscle and the bracbioecphaliais* 

(ts) Posterior superficial pectoral muscle (pare tranaveraa).—This b s wide 
muscukr aiieet which attends from the ventral ed*p of the sternum to the medio] 

surface of the elbow* , 

Origin,—il) The ventral edge of the sternum ns far back as the sixth car¬ 
tilage; (2) a fibrous raph6 common to the two muscles, 

insrrfien.—(1) Tbe fascia OH the proximal third of the forearm; (2) the 
curved line of the humerus with the preceding muscle. 

Adim.— To adduct the limb and to tcuae the faatia of the fort-arm* 

Stmdurtu —ft is thin and pain, and mixed with a good deni of fibrous theme. 
The right and left murttefc fure at a median fibrous raphe. The tendon of 
insertion unites with the fascia on the medial side of the forearm for the 
mod pan; only a small part in front, about an inch in width, is attached to the 
humerus, 

Btiflttm*—Superfcimttft the skin, fawia, and the preceding mu&elu; deeply, 
the deep pectoral, the bleeps, and the brachklis; at the dhow, the median Pamela 
and nerve, and the merlin! and middle flexor* of the oarpu*. 

3. Deep pectoral muscle (M* pectoral^ profundus).—Haas muscle vt much 
thicker and more extensive id the home than the superficial pectoral, ll corvine 
of two distinct parts. 

(a) Anterior deep pectoral muscle (para Bcapularis),—This is prismatic and 
ortends from the anterior pan of the lateral surface of the sternum to the cervical 
angle of the acapnia. 

QFifliJK—The anterior half of the lateral surface of the sternum and the car- 
UlagcH of the first four rib*. 

fnterfion - Thu aponeurosis which oovw* the supraspinatus at its dorsal 
end, and the scapular fascia. 

Activn *—To adduct and retract the limb; when the limb b advanced and 
fixed, to draw the trunk forward. 

^/ruduns.—The muscle is almost entirely fleshy. It describes a curve (con¬ 
vex anteriorly), passing a* firai forward, then upward over the from of the shoulder, 
a little to its media] aide, and finally inclines somewhat backward along the anterior 
border of the supraspmatus. It is loosely attached to the tatter muscle, and 
terminate* in a pointed end which becomes mote firmly attached near the cer¬ 
vical angle of f h r scapula. 

Etioiiefit*—the skin and Cutis* the cutaneus, superficial pec¬ 
toral, irapttiuB,. and brachiocephalicue muati™, the cephalic vein, the imferior 
cervical artery and the prc*capular lymph glands; deeply, the posterior deep 
pectoral, biceps, Hupraapibatus, omo-hyoideu^j and serratui ventral is muscles, 
the brachial vessels, and the branches of the brachial plexus of nerves. 

(b) Posterior deep pectoral muscle (para bumcraiis fl, aaceadeos).—This ia 
much the largest of the pectoral group in the borne* It is Somewhat triangular or 
fan-shaped. 

Origin, - id) The abdominal tunic; (2) the xiphoid eutilapAnd ventral aspect 
of the sternum; (3) the cartilage* of the fourth to the ninth ribs* 

/iwrtwn.—(1) Thn anterior part of the medial tuberosity of the humerus; 
(2) the anterior part of the lateral tuberosity of the humerus; 0) the tendon of 
origin of the coraco-brachialis. 

Action .—To adduct and retract the limb; if Lhc limb is adnooti and fixed, 
lo draw the trunk forward. 

S fntrft/reThis muscle is almost entirely fleshy* Its posterior part is wide 
and thin, but as the muscle is traced forward, it become narrower and much 
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thicker. It pare** forward and slightly upward in & gentle curve to ita inKrtion- 
Tba humeral insert ion is juKt below that of the medial division of ihe suprflapiuatuj. 
Part of the fibers art inserted by means of a tendinous hand which bind? down the 
tendon of the bteej* and is attached to the lateral lip of the intenliberal or 
bicipital groove, and a small part is attached to ihe tendon of origin ol the coraco- 

hracbislk . , ^ * * - 

Relation*— Superficially, the akin, cuiAneus, and mperficiaJ pectoral; deeply, 
the abdominal tunic, the external oblique, the rectus abdominis et thoracis, the 
brachial vowels* external thoracic artery, and branches of the brachial plexus of 
nervpa. The external thoracic vein lira along the lateral border. 

J?tocd-*uppfy-—Internal and external thoracic, inferior cervical, anterior 
circumflex, and intercostal arteriea. 

ATjroc^ppIy.—Pectoral nerves, from the brachial pSeXua. 

4, Swntus veutraJis (Figs. 267, 26S) T —This ia a large, fan-shaped muscle, 
situated on the lateral jnuffa.ee of the nock and thorax. It derives ite name from 
the serrated ventral edge of its thoracic portion. It consists of cervical and tho¬ 
racic parts. 

(a) Semtus cerrids. 

Origin ,—The transverse procure** of the last four or five cervical veriot™. 

In*&tiGn ^The anterior triangular a™ on the costal surface of the scapula 
{facies mrmtfa} and the adjacent part of the cartilage, 

(b) Serratus thoracis. 

Origin.— The lateral surface of the first eight or nine nb*. 

7’i^rfion.—The posterior triangular area on the postal surface of the acapnia 
(facies scmUa) and the adjacent part of the cartilugc- 

ridion.—The two muscles form an elastic support, which -suspends the trunk 
between the two wptik. 1 Contracting together* they raise the thorax* con¬ 
tracting singly, the weight is shifted to the limb on the side of the muscle acting. 
The two parts can act separately and ara antagonistic in their effect on the scapula. 
The cervical part drawn the base of the scapula toward the neck, while the th oracic 
part has the opposite action; threw effects concur in the backward and forward 
swing of the limb respectively. With the limb fixed, the cervical part extend* 
(raises) the neck or inclines it 'laterally. The thoracic part may act m a muscle of 

forced inspiration. . 

Siru&ure In the domesticated animals there is no such dear division of 
Ihe muscle as is found in man and the apea On account of the difference in action, 
however, it seem* desirable to distinguish the two portions. The serratu* ccrvicU 1 * 
thick and almost entirely fleshy. The serrmtui thoracis hna on its superficial face a 
thick, tendinous layer which may sustain the weight of the trunk when the muscle 
fflH™ relaxes. The ventral edge presents distinct diguatjons, the last lour of 
which alternate with those of the abUquua extemua abdominis, and are covered by 
the abdominal tunic. The fifth dotation extends to the sternal end of the rib. 
The ninth digitation Is small and may be absent. Exceptionally, additional 
dictations may be attached to the tenth or eleventh rib or to the fascia over the 
intercostal muscles. The fibers converge to the insertion* which is thick and ie 
inteiwcted by elastic Sametl* derived from the dorso-acapular ligament. 

j?c2afwms.—Superficially* the brachiooephaficus, trapezius, deep pectoral, 
aubseapularia, fcnrfii niajjnr. latbssimua dorri* cutaneus* the abdominal tunic, the 
brachial vestals, and the long thomedn nerve; deepty, the splenitis, com plexus, 


iIt baa Ixwp coomwaly rtakd that thw* rau*ck» f<™ ft sort nl ding bi tl* trunk u 
Eicbid. This is nnl ^lulc torred, u ihe Iwc EPM"d™ d* not snert vcntnuly. The arraDge- 
n-rfT.t a idmintbl-fi, auwe Uw pull pJ the them a a the raiwck* p«M» las igsifiisl ttw "w 


wJl 



300 


FAfKXE A#E> KUKUi Of THE HOME 


serralus dorsalL- h-, longj^imi, the ribs and external intercostal muscles,, and branches 
of the deep cervical and dornal arteries, 

Blood-mppty -—Deep cervical, dorsal,. vertebral, and intercostal arteries-. 

±V*fp c~mppl\tr —Fifth to eighth cervical nerve* r 


H THE MUSCLES OF THE 3H0ULEE& 

The muscles of this group (Mm. omi) arise on the scapula and end qn the arm ■ 
they may be divided into two groups—one covering the lateral^ the other the costal* 
«lrfws of the scapula. 

The superficial fascia of the shoulder and arm contains the cutaneous muscle 
of this region (ride p. 260), and may be considered to be continued on the medial 
side of the limb by the subaeapular fascia. 

The deep fascia of the shoulder and arm (Fascia omobrachialis) is strong and 
tendinous, and is intimately adherent to the muscle* on the lateral surface of the 
scapula, between which it detaches intermuscular septa, which are attached to the 
spine and borders of the scapula. The brachial portion is, fur the most part, only 
loosely attached to the underlying muscles, for which it forms sheaths; it is attached 
to the proximal and deltoid tubeiOsatiEs qf the humerujt, A ^penally strong part 
extends from the deltoid tuberosity to the late mi surface of the elbow; it furnish*** 
insert]on to part of the hrachioccphalicm and gives origin to fibers o/ the lateral 
head of Che triceps and of the extensor carpi radialm Thp fftsda blende dirtalJv 
with the tendon of insertion of the biceps and is continued by the antihrachiai 
Fascia, 

A- L-htcbal Group m?. wi 

1. Deltoideus.—This lies partly on the triceps in the angle between the scap¬ 
ula and humerus, partly qn the infraspinatus and teres minor, 

Ori^vft-^1) The upper part of the posterior border of the scapula; (2) the 
spine of the scapula, by mean* of the strong aponeurosis which covens the infra¬ 
spinatus. 

J™«iadn.—The deltoid tuberosity and the brachial fascia* 

Asha*,—To flex the Fihoulder joint and abduct the nmL 

Structure .—The origin of the muscle is partly aponeurotic h partly fleshy, 
Tho aponeurosis fuse* with that which covers the infraspinatus; the posterior part 
Li attached to the scapula immediately in front of the origin of the long head of the 
triceps* The belly of the muscle lies for the most part in a cavity formed in the 
triceps. It is widest about its middle, 

Ifciotfqna,—Superficially, the skin, fascia* cutaneus, and brachiocephalicus; 
deeply, the infraspinatus, teres minor, triceps, and brae hint in muscles, and branches 
of the posterior circumflex artery and axillary nerve. 

Btood-supphjr —EuWapulw artery (chiefly through the posterior circumflex), 
—Ajdllary nerve, 

2. Suprifipinatus.—This muscle occupies the supraspinous fo&ia, which it 
fills, and beyond which it extends, thus coming in contact with the gubscapularia. 

Or^in —The supraspinous free*, the spine, and the lower part of the car¬ 
tilage of the scapula, 

Zftierrinfi.—The anterior parts of the proximal tuberosities of the humerus. 

Arfian.—To extend the shoulder joint. It also agists in preventing dialq- 
ration. 

Sfrudvr *.—The Euriftoe of the muscle is covered by a strong aponeurosis, 
from the deep face of which many fibers arise. The muscle is thm a ( jt* origin 
from the cartilage, but becomes considerably thicker dietally. At the neck of the 
scapula it divide* into two branches, between which the tendon of origin of the 


THE MUBCLEB OF TEE BBOELOEK 


301 

Immjm emergi*. These branches, fleshy superficially, tendinous deeply, aits united 
by a fibrous membrane already mentioned tn connection with the deep pectoral 
rmiftclft; some fihera are attached to this membrane and the capsule of the shoulder 
j oint, A bum* is often present under the muscle at the tuber scapuie. 

RtktfonA —Superficiallys the skin, fascia, cutBJieus, trapetius, and brachio- 
cephalicua; deeply, the scapula and its cartilage, the subscapulftria muscle, and the 
gu|T 9 flCapulir vesaela and nerve; in front, the anterior deep pectoral muscle; be- 
hind, the spine of the scapula and infraspinatus muscle, 

Bload-mip-piy .—Suprascapular and posterior circumflex arteries. 

Nme-mpply .—Suprascapular nerve. 

3. Infraspinatus^ This muscle iccupiea the greater part of the infrasplnous 
fossa and extends beyond it posteriorly. 

On^rm.—The infrasplnous fpsaa and the scapular cartilage. 

Znsfr#M 7 n-—_(i) The lateral tuberosity of the humerus, distal to the lateral 
insertion of the supraspiuatue; (2) the posterior eminence of the lateral tuberosity. 

At&m .—To abduct the aim and rotate it outward. 1 It mho acta as a lateral 
ligament, 

/&ructnra-—'This muscle is also covered by a strong aponeurosis, from which 
many fibers arise, and by means of which the deltoid j* attached to the spine of 
the scapula, A thick tendinous layer partially divides the muscle into two strata, 
fljidj coming to the surface at- the shoulder joint, constitutes tbe chief means of in¬ 
sertion, This tendon, an inch or more ^3 cm.) in width, pansra over tbe posterior 
eminence of the lateral tuberosity of the humerus; it is bound down by a fibrous 
sheet, and a synovial bursa is interposed between the tendon and the bone. The 
portion of the tendon which crosses the lateral tuberosity Lb in part carfcilHgi- 
nou-H, When tbe Long insertion is cut and reflected, the short insertion, partly 
tendinous, partly fleshy, is exposed. 

-Bupeffieially, the akin, fascia, cutaneiis, trapezius, and deltoid; 
deeply, the scapula and its cartilage, the shoulder joint and capsule, the long bead 
of the triceps, the teres minor, and branches of the posterior circumfl-ac artery' of the 
scapula. 

—Subscapular artery. 

Ncrrt-mpplif .—Suprascapular nerve. 

4. Teres minor,—Thin is a much smaller muscle than the fortgoing. It 
lias chiefly on the triceps, under cover of the deltoid and infraspinatu*- 

Oripn.—(1) The rough lines on the dwrtal and posterior part of the infra- 
spinous fossa; (2) a smill pad of the posterior border of the scapula, about its 
middle; (3) a tubercle near the rim of the glenoid cavity. 

Jjtfcrfwm.—The deltoid tuberosity and a small area just above it. 

Action. —To flex the shoulder joint and to abduct the arm; also lo assist in 
outward rotation. 

Structure ,—The muscle is not rounded, but flat and triangular m the horee- 
Ite origin from the posterior border of the scapula is by means of a fascicular upoueu- 
roras which also gives origin to fibers of the infraspinatus and triceps. The short, 
deep part of the mutate which lies on the joint capsule behind the Intend tuberanty 
of the humerus is covered at its origin by the distal edge of the tendon of origin ot 
the long head of the triceps. A bursa is commonly found between the terminal 
part of the muscle and the capsule of the shoulder joint, and in often continuous 
with that of the mfrajfpinatus. 

Relation*. —Superficially, the deltoid and infraspinatus muscles; deeply the 
scapula., the shoulder joint, and the triceps muscle, 

Blood^upply r —Suboeapulftr firtery. 

A T erw-™pifp.“A^dIlafy nerve* 

■ GQELtluf states thru thii muscle wuU in ralccwwa ot flsxuHi According to the paadoa 
of the head of ik humfua relative lo lha |teiuid cavity. 



303 


FaACI.E JLHD MU3CbKft OF THE I HOUSE 


B. Medial Gfqop 

L. Siihg-npri tariii.—This muscle occupied the Bubrafmlir ftisaft, beyond which, 
however, it extends both before and behind. 

Origin .—The mibscapiilar fo«a. 

Insertion. “The posterior eminence of the medial tubcfosity of the humerus. 

Action ^To adduct the humerua 

Structure .—The muscle b flat and triangular. The base b thin and inter- 
dictates with the scapular attaciuncntA of the serratuH vcntralis. Dis tally the 
belly thick™ and becomes narrower. It b covered by an aponeuroaie^ and con¬ 
tain:* a considerable amount of Undim tissue. The tendon of iimertion is crowed 
by the tendon of origin of the corueobm hialis; it is intimately adherent 10 the cap¬ 
sule of the shoulder joint h and may be regarded as replacing the medial ligament of 
the tatter, A small btirea usually in present between the tendon and the tuberosity 
of the humerus, 

Sckn'ww.— Superficially, the papula and shoulder joints the supraapinatus, 
triceps, and tores major muscles; deeply, the serratus vent mbs nmack, the bra¬ 
chial vessels, and the chief branches of the brachial plexus. The sub&capulur 
vessels run along or near the -posterior edge of the muscle. 

Btood-mipply ,—^ubwapulw artery. 

AVro-^pply-—^ubBcapular nerves. 

2. Teres major.—This muscle is fiat, widest about iu middle, and lies chiefly 
on the medial face ol the tricE-p*. 

Oriyin.—The posterior angle and the adjacent part of the posterior border of 
the scapula, 

I ruvr/tm.—The teres tuberosity of the humerus, in mmninn with the hitbsimuA 
dond. 

Adion.- To fie? the shoulder joint and adduct the atm. 

Structure— It is for the most part fleshy, but the origin consists of an apo¬ 
neurosis which blends with that of the tensor fascism antibr&chii. The insertion 
k by a flat tendon which fuses with that of the latbrimwi dand. 

Vfcfdhoflj.—I*teraJ]y F the triceps; medially, the serratus ventralk. The sub- 
Hcapuliu vemeb he in a groove between the anterior edge of this muscle and the 
posterior border of the subecapiilark; near the shoulder joint the posterior cir- 
cum Res artery and the axillary nerve emerge between the two muscles. The 
medial face of the muscle is crossed by the thoracic branches of the brachial plexus, 
and by the artery' which supplies the latksimue dorai- 

Bkwd-euppfy '—Subocapular artery, 

Arrw-fluppfs,—Axillary nerve. 

3, Coraco-brachiaSiSr—Thk muscle lies on the medial surface of the shoulder 
joint and the arm. 

0*1011.—The coracoid process of the scapula. 

/njertian,—(!) A small area above the teres tuberosity of the humgrtu; (£) 
the middle third of the anterior surface of the humerus. 

Action .—To adduct the arm and to flex the shoulder joint. 

Structure,—The long tendon of origin emerges between the stibocapularis and 
the medial branch of the supraspm&tus. It passes over the terminal part of the 
aubeeapularis and b provided with a synovial bursa. The belly spreads out and 
divides into two parts. The small, short part La imscited into the proximal third of 
the medial surface of the shaft of the humerus; the large, long part is inserted into 
the middle third of the hummis, in front of the Lera tuberosity and the medial 
head of ihc triceps 
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JfaJafioru.—Laterally, the Fubscspulariis, the brachialis, the tendon of insertion 
of the latiasimiift dorsi, and the humerus medially, the deep pectoral; m fronts 
the biceps brachii. The anterior circumflex artery and the nerve to the biceps 
fumft between the two ports, or between the muscle and the bone, am I the bracbiaJ 
vessels lie along the posterior border of the muscle. 



Blood-Supply .—Anterior circumflex artery. 

Ntno-supphj, — M ti sc u lo-cu i aomifl nerve. 

4. Capsuliris. -This m a wry small muscle* which lies on the flexion surface 
of the capsule of the shoulder joint. 
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Ortwin,—The scapula, just above the 
posterior part of the rim of the glenoid 
rarity. 

JnMzrtipn .—The jaHteriur surface of 
the almft of the humerus, a abort distance 
below the head, 

Ariion .—It has been held that it 
tenses the ns faille of the shoulder joint 
jl ru ii prevents it* bcin^ pinched during 
Flexion but there docs not appear to he 
any attachment of the muscle 10 the joint 

capfrule, 

jSfru crime.—It ia fleshy and commonly 
about one half inch wide* but it may con¬ 
sist of only a few bund See of fibers; aome- 
limiaj it ia doubk. It passes through the 
origin of the brachial is muscle to roach 
its insertion, 

Rflatims-^ £iiperficiaily r the Jong 
head of the triceps, Ihe posterior circum¬ 
flex vessels of the humerus and the axil¬ 
lary nerve; deeply p the capsule of the 
joint. 

titaod-irupply. —Posterior circumflex 
artery. 

NcTVfrwppty ^Axillary nerve. 

HL THE MUSCLES OF THE ARM 
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This group consists of five muscles 
(Mm. biachu) which are grouped around 
the humerus. They arise from the scap¬ 
ula and the humerus, and are inserted into 
the forearm. They act on the elbow joint and the fascia of the forearm, 

I- Biceps bfmdtiL—This is a strong fusiform muscle, which lies on the anterior 
surface of the humerus (Fig. 277). 

Griffin .— 1 The tuber sea pu Ear 

JiwrrtKm.—(I) The radial tuberosity; (3) the medial ligament of the elbow 
joint; (3) the fascia of the forearm and the tendon of the extensor carpi nuiia tis. 

teflon,-—To flex the elbow joint; to fix the ahoulder and elbow m standing; 
to assist the extensor carpi radialia. and to tenw the fascia of the forearm. 

Structure .—The muscle is inclosed in a double sheath of fsscia r which is air 
inched to the tuberosities and the deltoid ridge of the humerus The tendon of 
origin is molded on the intertuberal or bicipital groove; it is very strong and donee 
and is partly cartilaginuu^ ft is bound down here by a tendinous layer which 
furnishes attachment to part of the posterior deep pectoral muscle. Its play over 
the groove b facilitated by the targe intertuberal or bicipital bursa (Bursa inter* 
tubercularisj; the synovial membrane extends somewhat around the edges to the 
superficial face of the tendon. A well-marked tendinous intersection runs through 
the muscle and divides diatally into two portions (Fig. 277a). Of tb&se p the short, 
thick one is inserted into the radial tuberosity and detaches fibers to the medial 
ligament of the elbow joint. The long tendon {Lacertus fibrosis) is thinner, blends 
with the fascia of the forearm, and joins the tendon of the extensor carpi radialis; 
thus the action is continued to the metacarpus. 

Jfriorionj,—laterally, the brachiocephaliciifl and brachial is muscles; medially p 
the posterior deep pectoral and the superficial pectoral muscles; in front* the 
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Anterior deep pectoral muscle; behind, the humerus, the coraco-hrachialis muscle, 
anterior circumflex and anterinr radial vessels, and the muj^uio-eutaneoua nerve, 
IJJcod-^uppi^.—Branchy uf the brachial mid anterior radial arteries. 
iV^vmh^V' ~Muscul&-eutanaous nerve, 

£, BraebiaLis, This occupies the musculo-spirai groove of the humeriia. 
Origin. —Hid proximal third of the posterior surf are of the hucncnls. 

/njierfion,—The medial bonier of the radius under Dover of the long collateral 
ligament and the transvefte radiu-idniir ligament, 

Adum,' To flex the elbow joint. 

Structure .—The peculiar spiral course of this muscle gave dee to the name 
Often Applied to it— hum emits obliquus- Beginning on the posterior surface of the 
diaft, close to (he head of the hufnmic p it winrin over the Intern] surface, crosses the 
biceps very obliquely, and finally reachras the media] side of the forearm by pasd ng 
between the biceps and the extensor earpL It Is entirely fleshy, with the exception 
of it* relatively slender tendon of insertion ; there is a bum under the tendon. 
Sojxh! fibers at the proximal end are attached to the capsule of the shoulder joint, 
which may thereby be tensed during flexion. 

Relations, —J.ateraLly, the skm and fascia, the teres minor, deltoid, triceps 
i Lateral hpad], and brachiocephalic us muscles. Deeply, the teres major, the bleeps, 
and the humerus. The anterior radial artery* crosses the deep face of the muscle 
in its distal third, and the radial nerve accompanies the musdle io the dhstal half 
of the raueculo-spind gremve- 

ffiotd-d-upplp- Brachial artery. 

Nmtf-4uppljf .—Median nerve; frequently radial nerve also, 

3. Tensor fascia* aniibracbii (Fig, 277).—Has is a thin musrle which lies 
chiefly on the melift] hiisfare of the triceps. 

Origin - The tendon of insertion of the lat iawm im dorai and the posterior 
border of the scapula. 

Initiii&n. (I ) The deep fascia of the forearm: (2) the olecranon. 

Actio*!.—(1) To tense fast-ia of the forearm and to extend the elbow joint 
Sfrurfura,—The origin consists of a very thin aponeurosis which blends with 
those of the caput longum and the Istiraimus dorri- In most cases there sa a dis¬ 
tinct division into anterior and posterior heads. The muscular portion is, thin in 
its anterior part, .somewhat thicker behind, and is narrower than the aponeurotic 
origin. It is aucceedgd by an aponeurotic insertion, which ends chiefly by blending 
with the fascia of the forearm a little below the elbow. There is, however, a small 
but constant tendinous attachment to the olecranon. 

IfrArfunu.—Laterally, the cutitneus, triceps (long and medial heads) h the 
flexor carpi radiali* and flexor carpi uEnaria, and the ulnar vessels and nerve; 
medially, the latistfimim dorsi, sorratus vent rails, and posterior pectoral muscles. 
Bfood-tupply. —Suhscapular, ulnar h and deep brachial arteries, 

Nerw-tupplif .—Radial nerve, 

4. Triceps brachii •; Figs, 267 P 25§ B 277].—This, together with the preceding 
muscle* constitutes the Large muscular mass which fill* the angle between the pos¬ 
terior border of the papula and humerus. It is clearly divisible into three beads. 

(a) Long head (Caput lougum triripitis).— 1 This, the largest and longest of 
the three heads, is a powerful, thick, triangular muscle, which extends from the 
posterior border of the scapula to the olecraoon- 
Oriflia,—The posterior border of the scapula. 

/iwrrtMJn,—The lateral and posterior part of the summit of the olecranon. 
Acticni*—(1) To extend the elbow joint; (2) to flex the shoulder joint. 
Strti&un .—The muscle arise? by a wide, strong aponeurosis from the posterior 
border of the scapula. From this the bundles of the fleshy portion converge to 
the short, strong tendon of insertion. A careful examination will show that the 
muscle is penetrated by a tendinous intersection from which many fibers take 
origin obliquely. The superficial face is covered by an aponeurosis specially 
developed at its distal part. A small bursa occurs under the tendon of insertion. 
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laterally, the ctttaaeua, deltoid, infraspinatus, teres minor, find 
the lateral head; medially, the tensor fascia? nntibrachU, teres major, UtwsiniiW 
dam and posterior deep pectoral muscles, and the aulisrapuEar vessels; in front, the 
hrachialis and the medial head, the deep brachial and posterior circumflex vessels, 
and the axillary and radial nerves- behind, the skin and faecin. 

^fewd-au^rply.—Sutticapukr and deep brachial arteries. 

Nrrv#*uppfy -—Radial nerve 

(b) Lateral head (Caput taterate tridpiO*}—Thia ia a strong, quadrilateral 
muscle, which lies on the lateral surface of the arm- Ite proximal third is covered 
by the deltoid mid Ieras minor mmHdeSj the remainder only by the thin eutaneus 
mmwlo and the akin. 

Origin.—(1) The deltoid tuberosity and the curved rough hnc winch extends 
from it to the neck of the humerus; (2) the strung fascia which extends from the 
deltoid tuberosity to the lateral surface of the elbow joint. 

/asreXten — (1) A small prominent area on the lateral surface of the olecranon; 
t2) the tendon of the long head. 

Adwn .—'To extend the elbow joint. 

StructtiTt .—The origin constate of short tendinous fibers. The bdly is thick, 
and is composed uf parallel bundles which an? directed obliquely downward and 
backward- They are inserted partly into the tendon of the long head and partly 
into the olecranon Iwlow and in front of that tendon. 

/2ciafn?rw,— Laterally, the deltoid, teres minor, and roteneus muscles; medially, 
the long and medial heads and the hrachhilis muscle. Branches of the circumflex 
vessels and axillary nerve emerge between the pc^terior edge of the muscle and the 
bng head. The deep face of the muscle ia rotated to the branches of the deep bra¬ 
chial artery and of the radial nerve- 

/Jtoad-ruppfy-—Posterior circumflex and deep brachial arteries- 
—Radiol nerve, _ 

(e) Medial head {Caput mcdiale iriripitie) (Fig- 277) — This is much the small¬ 
est of the three heads. It in aituated on the medial surface of the arm, and extends 
from the middle third of the humerus to the olecranon. 

Origin —The middle third nf Lhe medial surface of the shaft of the humerus 
behind and below the terns tuberosity. 

Jjwrrttea —Ths medial and anterior part of the summit of the olecranon p 
between the insertion of the bag head and the origin of the ulnar head of the deep 
digital flexor. 

Action .—To extend the elbow joint. 

Strudure.—' The muscle is fleshy except at its insertion, where it has a fiat ten¬ 
don, under which there ia usually a smell bursa. 

laterally, the humerus. brachialm. anconeus, and the lateral head ; 
medially, the posterior deep pectoral, coraro4irachialis, teres major, latLssimusdorai, 
and tensor fasti* antibmehii muscles, the brachial and deep brachial vessels, and 
the median and uLnar nerves; behind, the long head, branches of the deep brachial 
vend*, and the radial nerve. 

Blpodsupph'^ D™p brachial and ulnar arteries. 

Nm*-*upply-— Radial nerve. 

fi. AnconEUB.—This ia a small muscle which covers the olecranon fossa and 
|p covered by the tricep*. It is somewhat difficult to separate from the lateral 
head. 

0riffiV—Th* distal third of the posterior surface of the humerus. 

Ifwrtum —The lateral surface of ibe olecranon. 

Aeften.—'To extend the elbow joint, and to raise the capsule of the joint and 
prevent its being pinched during extension. 
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Sttushm.—li is almost entimiy fitshy, The deep face is adherent to the 

capsule of the elbow joint. + , . , , u 

jgddtion*.—Superficially, the triceps muscle; deeply, the humerus ana the 

elbow joint, 

jStoocT-auppJy — Deep brachial artery. 

A T mMupj^y.“Radial Irene. 


IV h FASO£ AND MUSCLES OF THE FOREAMI AND MANUS 
(FASCIA FT UUSCTJU ANTEBRAOfll ET MANUS) 

The forearm in covered od three slides by the muscles of thin group, leaving 
the medial surface of the radiua far the meet pt** subcutaneous. The extensors of 
the carpus and digit lie on the 
dorsal and lateral parts of the 
region, while the flexors oc¬ 
cupy the volar surface. 

The faatia of the fore¬ 
arm (Fascia anribniehii) 
forma a very ttrong and com¬ 
plete investment far all the 
muscles of the region. The 
superficial fascia is thin r and 
blends at the carpus with the 
deep fascia; U furnishes inser¬ 
tion to the posterior super¬ 
ficial pectoral muscle. The 
deep fascia is very strong and 
tendinous in character. 5t 
furnishes insertion at its 
proximal and medial part to 
the tensor fascue antibrachii 
muscle; at its proximal anter¬ 
ior and Lateral part to the 
brachioceplmlicun and biceps. 

It in attached at the elbow lo 
the lateral tuberosities of the 
humerus and radius, to the 
ulna, and to the collateral 
ligaments, On the medial 
surface of the forearm it 
blends with the periosteum 
oft the subcutaneous surface 
of the radius. It a closely adherent to the surface of the fixtemsor muaclea, but is 
rather loosely attached to the flexors; near the carpus it blend* with the tendons 
attached, to the accessory carpal bone. From its deep face are detached mtftftnus- 
culttf septa P which form sheaths for the muscles ami are attached to the undcrh mg 
bones. The principal sept* are: (a) One which paras between the common digital 
extensor and the lateral extensor and ulnaris lateralis; [b) one between the com¬ 
mon extensor and the extensor carpi radiaUs; (c) one between the medial and uuddk 
flexors of the carpus. ( 

The carpal fascia fFaocia carpi) ia a direct oontinu&tmn of that of tne lore-arm. 
It ia attached ehieSy to the tuberosities at the distal end of the radius, to the ac¬ 
cessory carpal bonc p and to the carpal collateral ligaments. In front it forma t e 
flo-calEed derail annular ligament of the carpus (tig* carpi doisalejp bridging 
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the proves and binding down the extensor tendons and their synovial phestlufr Be¬ 
hind it m greatly thickened ami forms the volar annular or transverse Ligament of 
the carpu* (Lig- carpi trmmvenSLiin), This Stretches across from the accessory car- 
pal bone to the medial collateral ligament and the proximal ext remity of the media] 
metacarpal bone. It thus completes the carpal canal (Canalks carpi), in which \h 
the flexor tendons* the carpal synovial sheath,, the common digital artery, and 
the medial volar nerve. 

The superficial fascia of the metacarpus and digit present? no special features, 
but the deep fificia (Fascia metacarpea el digital!*) is complicated by the existence 
of several annular ligaments. In the metacarpus it is hardly dislinguisliable from 
the periosteum in front. On the proximal \mft of the volar surface it forms a strong 
and close sheath for the flexor tendons, and is attached to the metacarpal bone 
on each aids. Lower down and between the annular ligaments it is thin. On the 
flexion surface of the fetlock joint it k much thickened by fibers posing transversely 
from one sesamoid bone to the other, forming the volar annular ligament of the fet¬ 
lock, which binds down the flexor tendons in the sesamoid groove and converts the 
latter into a canal. Distal to this is a second thick quadrilateral abort, the prox¬ 
imal digital annular ligament (Ug. vaglnale), which covers and is adherent to the 
tendon of the superficial flexor. It is attached on either side by two bauds to the 
cuds of the burden* of the Chat phalanx, thus firmly binding down the flexor tendona 
\ little further down a cteroentfo fibrous sheet, the dktal digital nnn itkf hga- 
meot, cover? the terminal expansion of the deep flexor tendon (Fig. It u 

attached on either side by a Hirong band to the a»ide of the Gist phalanx about ha 
middle; it* superficial face is largely covered by the digital cushion and it* deep 
surface is in great part adherent to the deep flexor tendon. It is ako connected 
with the so-called tendon or ligament of the ergot (Fig. 5721. This k a thin and 
narrow' fibrous band, which begins in the fibrous bunk of the ergot, as the mesa of 
horn at the fetlock is called. It descends to the side of the partem joint, crossing 
over the digital artery and nerve; here it widen? out and blends with the fibro- 
elastio sheet just described. 


A- Exm&scm Dmsiow 

t. Extensor carpi radial is.—This m the largest muscle of the extensor division, 
and lira on the dorsal surface Of the radius. 

dn'pfo-—0) The latere! condyloid crest of the humerus; (2) the coronnid 
fossa; (3) the deep fascia of the arm and forearm and the intermuscular septum 
between this muscle and the common extensor. 

Insertion The metacarpal tuberosity. 

Actum .—To extend and fix the carpal joint and to flex the elbow joint. 

—The tendon of origin blends with that of the common extensor 
and k adherent to the capsule of the elbow joint. The belly of the muscle la rounded 
and runs out to a point at the distal third of the forearm. The tendon, which nine 
nearly the whole length of the fleshy portion, appear* on the surface of the latter 
about its middle; here the muscle shows a distinctly peimate arrangement. The 
tendon passes through the middle groove at the distal extremity of the radius and 
owr the capsule of the carpal joint, bound down by the dorsal annular ligament and 
invested with a synovial sheath* The latter begins three to four inches S- 
10 era,) above the carpu* and extends to the middle of ihe carpus. Distal to this 
the tendon is attached to the joint capsule, but there b usually a small bursa at the 
level of the third carpal bone. Tu the distal half of the forearm the deep fascia 
blends with the tendon, and hen? the latter is joined by the long tendon of the- biceps. 

Rtlaiimn. —Superficially, ihe skin, fascia, and the oblique extensor; deeply, 
the capsule of the elbow joint, the short biceps tendon, the radius, the carpal joint 
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eapnuie, the anterior radial artery* and the radial nerve? laterally, the common 
extensor; medially, at the elbow, the brachialfe and biceps 

iftwd-^uppfy.—Anterior radial artery, 

Nerve-supplif .—Radial nerve- 

2. Common digital mansor (M+ erttnaor di^ptalis communis).—This muscle 
lien lateral to the foregoing, which it resemblrai in genera] form, although lest bulky. 

Gridin.—(1) The front of the distal extremity of the humerus, in ami lateral 
to the coronnid fos^a; {2) the lateral tuberosity on the proximal extremity of the 
radius, the Lateral Ligament of the elbow, and the lateral bonify ol the radius at the 
junction of its proximal Mid middle thirds; (3} the lateral surface ol the shaft of 
the ulna; (4) the fascia of the forearm. 

Invriwnr —(1) The extensor process of the third phalanx; {£) the dorsal sur¬ 
face of the proximal extramit i«s of the first and second phalange?. 

Action ^—To extend the iligitfd and carpal joints, and to flex the elbow' joint. 

Stmdutts —The musflo is a compound one, repimMisifl the common extensor, 
together with vestiges of the proper extensors of the digits. Usually at least two 
heads may be distinguished although tike division is always more or lees artificial 
m far as the muscular part is concerned. The humeral head {Caput humcrale)* 
which constitutes the hulk of the muscle, firws from the front of the lateral epl- 
condyle of the humerus in common with the cxtcn&ur carpi: the tendon of origin 
is adherent to the? capsule of the elbow joint. Its belly is fusiform, and terminates 
in a point near the distal third of the radius. The tendon appears on the surface 
of the muscle about the middle of the belly, the arrangement bring pennate, The 
tendon passe* downward through the outer of the two large groove* on the front of 
the distal end of the radius, and over the cupside of the carpal joint. Pacing down 
over the front of thu metacarpus, it gradually Inclines medially„ reaching the middle 
line of the limb near like fetlock, A little below the middle of the find phalanx it 
is joined by the branches of the suspensory ligament, and the tendon thua becomes 
much wider. Two synovial membranes facilitate the play of the tendon. The 
proximal one is a synovia] sheath which begins about three inches (ca, 7-8 cm,) 
above the carpus, and terminate? at the proximal end of the metacarpus. At the 
fetlock a buiaa occurs between the tendon and the joint capsule, but otherwise 
the I wo arc adherent r The smaller head, arising chiefly from tho radius and ulna, 
is often divisible into two part* [Fig. 508). The larger of those Is the radial head 
(Caput radiole) ;* it arises from the lateral tuberosity and border nf the radios, and 
from the lateral ligament of the elbow joint. The fiat belly is succeeded by a deli¬ 
cate tendon, which accompanies the principal tendon over the carpus (Included in 
the same sheath) h and then passes outward to fuse with the tendon of the lateral 
extensor, or it may continue downward between the common and lateral extensor 
tendons to the fetlock. Usually a alip is detached which is inerted on the prox¬ 
imal extremity of the first phalanx, or ends in the fascia here. The smaller and 
deeper division is the ulnar bead (Caput ttlnatti) f it is usually somewhat difficult 
to isolate. It arises from the ulna dose to the interofneotia space. It has a small 
rounded belly and la prodded with a delicate tendon which may fuse with the 
principal tendon or may be inserted into the joint capsule and the fascia in front 
of the fetlock joint, 

RekUim *—The chief Hat ions of the belly of the muscle nrti superficially, the 
skin and fascine deeply, the elbow joint, the radius and ulna, the extensor carpi 
obliquits, and the anterior radiuJ vessels and radial nerve; in front and medially;, 

I The* (formerly mlted ih* rtuvcle of Phillip*) is wiwdircd |u mproient tbt port of the 
rflituiHHS extensor for tin* fourth und fifth digit*. 

1 Mnrtiji ^OhJiJefH i Tint this iciiLvrlr (fnrmcrjy trrem^t ihr muKtc ot TtuemewT represent* 
the «l«wr indict* pmpria* wbd the part of the Minnum evtenapr fer the wC&fid digit. 
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the wtenauf earpl radialis; behind* the kleml extensor and the interosseous 

BkKxi-rupply— Radial and mteroseeouiH arteri«L 

Ntrve-wppljf ,—Radial nerve. 

Lesbrr mart* that he has found hi ^ d*e a feridii«iiiii44f ift th* h«Pe It 

wad a delicate ftahy bimilr, iLipafpceed on ihtr medial bender ef the common cxUnwar, and eX- 
from the bterd ncnuJy Inid cm! to the distal port of the tn&lL&J bonkr of the radius. 
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3. Lateral digital extensor (M. exten^r digitalis Ifiteralui r, digjti quinti pro 
priiia).—This muscle is much nrnalkr than the pn^cpdinp, behind which it ii situated, 
Origin.—' The lateral tuberosity of the radius and the lateral ligament of the 
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elbow joint, the shaft of tha ulna, the lateral border of the radius, and the inter¬ 
muscular septum. 

InMertiitTi— An eminence on the front of the proximal extremity of the first 
pholi wjl. 

Action—To extend the digit ami eeupus. 

Sfrumux,—The muscle is penmate, and is enclosed in a sheath formed by the 
deep fascia, from which many fibers arise. The belly m thin and fusiform and 
terminates at the distal third of the forearm. From here the tendon (at first 
email and round) passes downward through the groove on the lateral tuberosity 
of the distal end of the radius, then over the carpus, and, gradually inclining toward 
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the front, but not reaching the middle line of the limb, it parses over the meta¬ 
carpus and fetlock to its insertion. Two synovia! membranes occur in connection 
with the tendon, A synovial shea ih envaiopi the tendon. Loginning about three 
inches toa, G~8 cm.) above tha carpus, and reaching to the proximal end of the 
metacarpus. At the fetlock a smsil bursa lies between the tendon and the joint 
capsule, but otherwise the tendon Is adherent to the capsule- The tendon becomes 
flat find much larger below the carpus having received the tendon of the radial 
head of the common extensor and a strong band from the accessory' carpal hone. 

tffJattona.—Superficially, the skin and fascia; deeply, the lateral face of tha 
radius and ulna; in front, the common extensor* the oblique extensor, and the 
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ihtereB&sous artery; behind, the lateral flexor of the carpus and the deep flexor of 

the dipt. 

itfp«Z-4irppt|r.—IiiteJrgKsMiw artery. 

N flresrupp^2/.—Radinl nerve. 

4. Extensor carpi oblfqutia (M. abductor poflicis longus ct extensor pcillieis 
brevi^),—This is a E-mail muscle which curves obliquely over the distal half of the 
radius and the carpus. 

Origin—' The lateral border and adjacent part of the dorsal surface of the 
radios (the Attachment arm beginning at a point above the middle of the bone 
and extending down to its distal fourth). 

frwprtiofi.—The head of the medial (second) metacarpd bona, 

Atfia n —To extend the carpal joint. 

Structure.— The muscle k pennate and has a fUt belly which curves downward, 
forward, and medially over the distal part of the radius. The tendon canimnra 
the direct ion of the muscle^ and pafie: over the tendon of the extensor carpi radialis; 
tt then Mcupiff the oblique groove at the distal end of the radius, and crosses the 
ntedisJ face of the carpus. It is provided with a synovial sbeath. 

Relation*,— Superficially h the akin and fascia, the Lateral extensor, and the 
common extensor; deeply, the radium the extensor carpi radiaEis, the carpal joint 
capsule, and the medial ligament of the carpus. 

Bfeod-eapp/ir.—Interosseous and anterior radial arteries. 

Nmw-mpply .—Radial nerve. 


B, Flexor DiVtsMH 

1. flexor carpi radiaUs (or mediai flexor of the carpus).—This muscle lies on 
the medial surface of the forearm, behind the border of the radius. 

Origin .—The medial c pi condyle of the humerus, below and behind the col¬ 
lateral Ligament. 

Insertion,— 1 The proximal end of the medial {Feefind} metacarpal bona. 
Atticm.s To flex the carpal joint and to extend the elbow, 

Sh-uefurt.— 1 The muscle has a short tendon of origin, which is succeeded by a 
jwcnEwhat flattened, fusiform bdly. The tendon of insertion begins near the distal 
fourth of the radius and descends in a canal in the transverse carpal ligament. It 
is provided with a synovial sheath which begins two or three inch™ (ca, 5-8 cm.) 
above the carpus and extends nlmwt to the insertion of the tendon, 

Bdation *.—fruperfi dally, the akin and fascia, the posterior superficial pectoral, 
and the tensor fwwi m antibrachii; deeply, the elbow joint, the radius, the deep 
flexor, the flexor carpi ulnaris, the median vessels, and the median nerve. At 
the elbow the artery and nerve lie in front of the muscle, but below they dip 
beneath it. 

Eiflod^ppiy.—Median artery, 

-tfemHnippfy-—Median nerve. 

Ob **H»ving ibfl dwp laid* Its owdiid sWifiyw of ih* cfbo* IBe rtud^U ttmy MtU» a 
■mall musclp lyifig alonn the raUACcrat liponcnt. Thin La the junrutor me#, wbirh in ufubIIj' 
luvt waHt of k mnt vratifts in tbs bone. It arias by a snail, flat ten dan from the medial rpi- 
«rodV|p of Ibfc biuwrua, and ia inaerwd i^tft tfcp BtedUl ]l*wriflBl nf ibo rlbaw, 0& i^uit of it# 
■mall iii« unci tb« fact that the forearm ia fixed in I bo position of profi&tioa, the muadc wa have 
uo apjjreclsbio fttHtkfL It U uatudly represented by a lendiBcm* b *M, 


2. Flexor carpi ulnaris (or middle flexor of the carpus),—This muscle lies on the 1 
medial and pcaterior aspect of the forearm, partly under, partly behind, the preced¬ 
ing muscle. It arises by two heads—humeral and ulnar. 


FLEXOR DIVISION 
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third phalnwix 


m 

Origin,—(l) The merlin) epkondyle of the huruerus j usk behind the preceding 
muscle; ( 2 ) the medial surface and posterior border ot the olecranon. 


yirxor carpi mdUtiiM 
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Extensor carpi mdiali* 
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/fuerfum.'—The proximal «%b of the accessory carpal bone. 
ddion,—To fles the carpal joint and to extend the elbow. 
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£tn«*urr.--The humeral head is much the larger, constituting, m Fact, the 
feulk of the tmtedfe If is flattened, curved, and tapsoa at both ends, The ulnar 
head, much wtn tiller and 7 HJ thin r in covered by an aponeurosis from which many of 
its fibers arise. If joins the large head n LUtte above the middle of the? forearm. 
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The tendon of insertion is short and strong; it blond* with the posterior annular 
ligament of the carpus- 

Rtkiti iXniL Superficial Ey r the tensor fascia? antibr&chii, superficial pectoral and 
ftesor carpi radially the skin and fascia, and cutaneous branches of the ulnar 
nerve j deeply p the superficial and deep flexors of the digit. In the distal half of 








fXJQKHt pmsioy* 


315 

the forearm the 'ilnor vtsstLi and time. LLr between the lateral edge of ihb muscle 
ikCtii the Intend flexor of the carpus. 

HUwkiftip'piit-' —UIdm nod median arteries. 

jVm^**UpjP^—U lnar and median nerves, 

3. ULnaris lateralis (or lateral flexor of the corpus), 1 —This amade lit* ob tho 
lateral face of the forearm, behind the lateral rxtfcbnuf or the digit, 

Origin.— 1 The lateral ■r-pLc^c.-m ly Lei of the humerus, behind and below the lateral 
ligament. 

In*?rii(tn r —(1) The lateral surface amt proximo] bonier of the accessory carpal 
bone; (2,1 the proximal extremity of the lateral (fomlh) metacarpal bone. 

AtMon .—To flex the carpal joint and to extend the elbow. 

&tm dure,/—The belly of the muscle In flattened and is intersected by much 
tendinous tissue. There are two tendon* of insertion. Thu short tendon is inserted 
into the acoreworv ■arpal bohe. Tile long tendon Is detached just above the carpus; 
il is h mailer and rounded; it parses h town word and n little forward through a groove 
an the lateral surface of the accessary carpal bone, enveloped by a synovial sheath, 
to reach m insertion on the lateral metacarpal Sione. A synovial pouch lies under 
the origin of the muscle at the elbow joint, with the cavity of which it communi- 
r.&lcfi, 

Helaliorvf.' —Superficially, the aidn f fflscm, and cutaneous branches of the ulnar 
nerve; deeply, the elbow joint, I he ulna* and the flexors of the digit; in front, the 
lateral extensor of the digit; behind, the flexor carpi ulonris, ihu ulnar head of the 
deep flexor, and the ulnar vessels and nerve. 

lilaati-jtuppty.-'- tnteroz^UE, ulnar and median arteries, 

Nrrrt-xuppl y. —Radial nerve. 

■I. Superficial digital flexor <M. flexor digital^ sopcrfieisJia);— 1 This muscle is 
situated in the middle of the flexor group, brtwiwn the flexor carpi ulnarw and the 
deep digital flexor. 

Drift! i.—(l) Tbe medial epicondyle of the humerus: (2) a ridge on the poo- 
Lrrior surface of the radius^ below' it* middle and near the medial border. 

InicdioiL—-( 1) The eminences on the proximal extremity of the second phalanx, 
behind the collateral ligaments; (2) the distal extremity of the firet phalanx, also 
behind I he coital oral IsgainenL*. 

drfEon.—To flex the digit and carpus and to extend the elbow* 

Strttdhm. —The fleshy part of the muscle ia the humeral head, (Caput hu- 
mende); it take#* origin from the htimerns. The radial head (Caput tendineum) 
tonsbjh of a strong fibrous band, usually termed the radial or superior check liga^ 
ment, which fuses with the tendon near the carpus* The belly of the muscle b 
muliipentiate, and fuses more or Uaa with that of the dtwp flexor from which it 
Ls therefore somewhat diflicull to separate. Near the carpiLS U bs succeeded by n 
rirpng, thick tendon which p&ft+ra down through ihv carpal canal and is enveloped 
by a synovial aheatb in common with the deep flexor. This, the carpal aynevtaJ 
sheath (Vagina earpeal, begins three or four inch** (8-10 cm.) above the carpus, 
and extends downward to the middle of the metacarpus. Below the carpus the 
tendon becomes Flattened and broader and at the frtloek it widens greatly. Near 
the fetlock it forma a ring through which the tendon of the deep flexor passes i Fig- 
286 >, Here ihe two tendons are bound down in the sesamoid groove by the volar 
annular ligament* which fusfei more or lesi with the superficial flexor tendon- At 
I hr distal ead of the first phalanx I he tendon divide into two bnutehrw which di¬ 
verge to nodi their points of iiwrtion, and between these bronchra the London of 

1 Abo knuTYfL am tk fttfuwr carpi dnini. Mor|JMJogic*fly ft kfcap ta the extonaor 

jptaup, 

1 Abo ecun rnuoly ltJk>wo m lk ftrxor {wrfnmtn> nr superficial flexor at tba phalange*- 
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the deep flexor emerges (Fig, 27S). A second synovial membrane, the digital 
cynaviflJ sheath (Vagina digitally bcgina at the distil fourth of the metacarpus, 
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fttafli; 1, LrWm rtf f-LtHKtf CUpi rfrhJwnfiji, A ^-Xiir 
Wpi M*IL«Jl.; 4, t*muf Csfp ulBATii. *, •uperfinU 
hdf ttuhw: ft t*mluta 7, «i*p*ur/ Lup 

rpacUL J. illu.l mMMVpd |1, lirfP aHir,ipJ 

bow. Jfl, TdtLT iBHiiUr Lfhinriii of frltorV J/, 
pyuLr-,U .JiMlisi -£lduUJ> l«Uhtffia;. 1 #, fJ, 

rmib.H-^rW h'int: 44- Ift «rt-l®«T d 

cfrinl (jhaJati; Fff. bud ln» fi Ml pfekll&S t*> E^rtir^p. 

tAiPr EJlmWp*. ib, Atka.1 


a. 32»*ik of EiLrimic mit® rH**il®. I. timmlh 

nt «f>mnvKi r, ti **Ui of kiPraJ « n#t*:.r. 4, 

iWlli d ksip i+o*Lt» 3 . -r -utrura labnbi; jl, r f , cwpl 

ibcml9i: / r J*. p t -Uput febMLb; *, b-_™* ufriW 

™p nliiirt Lpn'Lvr,, A. Lurm® ihhIpf lfcLrr%J iKi-Unaur 

traJoD; i ^fepnik of firiledi: Jim.be; J, tiuuv »'®rp 
(■iLmJlj, ft eutnrai iLptal .Jl*an=®. J, I|f»i2 4%M 
nU^n®; 4. nLnarij Ij'ri-pLi JV 4" ICDcknM irf i; ft 
nHHiI ■Beur i^ndcrD: ft <U*e Actor u-juksa; ft 
«Srn».f7 Iir-n^UL, Jl, l®U^d IBrtMMJTHJ ft 

t*rp Rtriirupd knti. TO. -mW amsiilBr lipmsqi- 
a t iHlffldt; II, di*tud ®b^d®r Imoini; Jl, ksl^fk 
]uuiE‘ J3, rv4ftl®p pf Ikinf Jih.lJU.1, U. fe»q»S 

Fim- phiijiDi ba rdnii®#a. LAIuf £ntM3b«rv«f. \* 
LekcnKg'r AiLm '• 


two or three iocheti (Ci. 5-S ORl/i alioVe the fetlock, md extends to the middle of 
the second phafanx. 

HLdaii&n *.—'The IwJJy of the muscle ib related supedkiafly to the ulnar head 
of the ikep flexor, the flexor carpi uJnaris, and, at ita origin, to the ulnar vessels 
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md mm; deeply, to the humeral head of the deep flexor. The tendon k re¬ 
lated supeifieiatiy to the akin and foeda; deeply, to the deep flexor tendon. 
Blood-supply— Median artery 
^HTe-^uprpfv. 11 ^-Ulnar and median nerves, 

&, Deep digital flexor 3 (M- flexor digitalis profundus)-—The fleshy part oi 
ihk muscle lies on tbs posterior surface of the radius, end is almost entirely under 
cover of the preceding muscles. It is the largest muscle of the flexor group. 

Origin-—(I) The medial epicondyle of the humerus; (2) the medial surface of 
the olecranon; (3) the middle of the posterior surface of the radius and a small ad- 
j scent area of the ulna. 

Insertiark—Thn semilunar crest and the adjacent surface of the cartilage of 
the third phalanx. 

Action —'To flex the digit and carpus and to extend the elbcw„ 

£rrucfttf*.— 1 This muscle consists of three heads. The humeral head (Caput 
humendej constitutes the bulk of the muscle. It is marked by teudmc.ua inter 
sections, and » separable into three subdivwiona A synovial pouch from the 
elbow joint dascends under its 

origin about two inches, The Tewfejn T^dao of 

ulnar bead (Caput ulnarej if? 
much smaller, and is at first 
superficially situated between 
the lateral and middle flexors 
of the carpus. The radial head 
(Caput radiate) is the smallest, 
and is not always present; it 
is situated on the distal two- 
thirds of the posterior surface 
of the radius, under tha humor¬ 
al head. Each of these heads 
k provided with a tendon. 

The principal tendon—that 
of the humeral head—apncais 
about three or four inches (fl- 
10 cm.) above the carpus and 
is joined at the carpus by the 
tendoaf of the other two 
heads. The conjoined tendon 
passes downward through the 

carpal canal, being included in the carpal synovial sheath with the superficial flexor 
ten dun, os previously described, The tendon is at first broad and three-sided, but 
becomes narrower and rounded below. Continuing downward, it is joined about 
the middle of the metacarpus by a strong fibrous band, the scncaltad Inferior 
check ligament (Caput carpate a tendincum). This is a deed continuation of 
tha posterior ligament of the carpus. It may appropriately be termed the carpal 
head or tendinous head. At its tipper end it is broad, occupying the entire width 
of the space between the small metacarpal bones; below it becomra narrower and 
thicker. It is related in front to the suspensory ligament, and its posterior face, 
which is related to the deep flexor tendon, k covered by the deep layer of the 
carpal sheath. Below thk the tendon po&ea through the ring formed by the super¬ 
ficial flexor tendon, then in succession over the sesamoid groove, the distal seso- 
moldeon ligaments, and the flexor surface uf the distal newnnid, to its insertion 
(Figs, 241 imd 242). At the fetlock it widens considerably, narrows again in the 
middle of the digital region, Agnin widens at the pulley of tbs second phalanx, 
* Abo eamiiMniy fcoown u tbs flranr perform w dwp fit**# ol the pb jIuuqu. 
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Euad forms a termini)] fan-Like eKpamdon. At the pulleya of the digit the tendon 
ftnfl tai rm cartilage and 15 thickened. FYom the distal fourth of the metacarpus 
to the middle of the second phidjmx it fc indexed in the digital synovial sheath 
dcscri-t**! in connection with the wupertieifti flexor. The bursa podotrochlearis or 
ftw^r rilnf bursa hi found bet 1 * fH'ii the ten den and the dis-tal sfsflindrl or navicular 
bone; it emends about half an inch (ea. 1-1-5 cm.l above the navicular hone and 
down to the insertion of the tendon. The terminal part of the tendon ia bound 
down by the dbtul distal ann ular ligament described with the fascia. 
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The belly of the musde fc related posteriorly to the superficial 
digital flexor and to the flexor carpi ulnaris; nttdklfy, to the flexor carpi radially 
the radial check ligament, and the median vessels and nerve; laterally,, to the 
ulnark lateJmKa; anteriorly, to the radius and ulna and branch re of the median 
artery and nerve. Below the carpus the tendon is accompanied hy the vessels and 
nervai of the digit. It may also be noted that the muscle is not entirely covered 
by the other flexors; it cornea in contact with the sldn and fascia on the poetcro- 
lateral aspect of the proiiinal half of the forearm, nnd also on the Lateral aspect of 
the distal fourth. 
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Btpod-Juppftf-—Median iwul ulnar arteries. 

Nervo^upply .—Median and ulnar nerves. 

0, 7. Lumbricaks (nttdlalk ft lateralis),—* fhm are two Very .deader fujaform 
muscles which He on eilhm ride of the flexor tendons above the to .luck- They arise 
from thn deep flexor tendon, and end in the fibrous tissue which lies under the nod¬ 
ule of horn at the fetlock which i- known a* the ergot ! Fig, 572). Their action is 
inappreciable. The sise of these tnusdes k subject to much variation. Often 
very little musctikr tissue can bo found, but the small tendon is constantly 
present. 

—Volar metacarpal arteries. 

Xerrtsuppty .— Median and ulnar nerves. 

8, 0, 10. Mtrossei.—These are three in number in the horne, and are situated 
chiefly in the melncarpid groove. Two, the medialis and lateralis, are very small 
muscles, each of which arises from the corresponding small metacarpal bone near 
its proximal extremity f and ia provided with a delicate tendon which is usually l«*t 
in the fa$da at the to loch (Fig. 240), They have no appreciable action. Their 
blood- and nervwoppty is the same as that of the prewling muscles. 

The interosseiis medium ia sq much modified that it is usually termed the 
suspensory or superior sesamoidemi ligament It contains little muscular tissue, 
being transfonund very largely into a strong tendinous band (Teudo mter®itttlt) # 
bifurcate below, and having for its chief function the support] rig of the fetlock. It 
has been described, in deference to common usage, with the ligaments. 


Fascle and Muscles of the pelvic Lais 
THE FASOff 

The iliac fascia (Fascia Hisses) covers the ventral surface of the fliscua and psoas 
muscles, over which it is tightly stretched (Fig. 575), It is attached medially to 
the tendon of the pem*a minor ; laterally it ia attached to the tuber coxw and blends 
with the deep layer of the I umbo-dorsal fascia. Its anterior part is thin, Poa- 
teriorly it is continuous with the inguinal Ligament and the pelvic fascia. It fur¬ 
nishes surfaces ol origin for the sartorius, cremaster extemuBj and traiffiveraus ah- 
dominie muscles. 

The pelvic fascia (Fascia pelvis! lines the cavity as the parietal layer and 
at the pelvic outlet is reflected on the viscera to form the visceral layer. Laminx 
are detached from it to strengthen the various peritoneal fdcU- 

The superficial fascia of the gluteal region is thin and k closely adherent to 
the deep fascia, A subcutaneous bursa may be found on the tuber e®t& The 
giut-eaj fascia (Fascia glutiea) covers the superficial muscles of the region, and de¬ 
taches intermuscular septa, which pass between the muscles. It is attached to the 
sacral spines, the dorsal sacro-iliae ligament, and the tubera of the ilium, and is con¬ 
tinuous in front with the Jumbodorsal fascia, behind with the coccygeal fascia. 
Its deep face gives origin to fibers of the superficial and middle glutd, the biceps 
femoris, and the eemiteiMlmosus r w that care is necessary In dissecting it off these 
muscles- The chief mteraiuacular septa arc; (I) One which paasea between the 
superficial gluteus and the biceps lemony (2) one between the biceps and semi- 
tondinosus, from which a lamella is detached which passes between the middle and 
posterior parte of the biceps and is attached to the tuber ischn; (3) one between tho 
semitendiuoous and sumim e mbranosua, which is attached to the saero-acLatie liga¬ 
ment and tuber ischii; it furnishes origin for fibers of the long head of the eeieb 
pi pmb ranosUS. 

The superficial fasda of the thigh presents no exceptional features, but the deep 
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fascia la verv thick and strong on tb front find IsteraJ surface, TLia part, the 
fascia Lata I, Fig. 267), i* continuous with the ghitefli fascia; it is tendinous in char¬ 
acter, and easily sparable from the underlying mustier It furnishesi Lnnertbn to 
ttif iflnsor fastiai Laut and to the bicep* f&morii (m part), by both of which it is 
tensed. At the stifle it is attached to the patella and the lateral and medial patellar 
ligaments, Medially it is continuous with the medial femoral fasciiL It furnisher 
the following intermuscular septa; (I) One which passes between the vastus Lat¬ 
eralis and biccpa fenaorii to be attached to the third trochanter of the femur; (2) 
two which pass between the throe branches of the bicep* fcnioris; (3) a fourth bo 
tween the biceps fenrait and semitendinofluSr Thu medial femora! fascia (Fascia 
femoral is medial is j covers the superficial musetua on the medial surface of the thigh. 
At its upper part it is jo mod by the femoral lamina of the aponeurosis of Iho external 
oblique muscle (Fig. 575). The posterior part in thin* It La continuous with the 
fascia lata in front and the fascia cruris below. At the stifle it fuses with the ten¬ 
dons of the ^artorius and gracilis. 

The fascia cruris | or fascia of the leg, consists of throe layers. Two of tk^e 
invest the entire region and may, therefore, be termed the common fascia The 
superficial layer is d continuation of that of the thigh, while the second layer may be 
regarded chiefly ns a continuation of the tendons ot the mpeifieinl muscles of the 
hip and thigh 'biceps famoris, ^:m 5 tendin 06 Ufi, tensor fusclie latre, aartorLua, and 
gracilis). The two Layers frequently fuse, and are attached chiefly to the medial 
and lateral patellar Ligament* and the crest and medial surface of the tibia. About 
the middle of the leg the two layer* unite behind the deep flexor of the digit and 
form a strong band which passes downward in front of the tendons of the gastroc- 
rcermna and superficial flexor* to be attached with the latter to the anterior and 
medial part of the tuber caleifi. This constitute* a tarsal tendon of insertion of the 
bleeps femcris and BemitendinosuH. A strong hand, about two inches in width, 
arises from the lateral supraoufidyloid crestj descends over the lateral head of the 
gastrocnemius, e nd blends with the foregoing and the superficial flexor tendon. 
The third layer forme sheaths for the muscles, furnishing origin in part to their 
fibers. Two important intermuscular septa are detached, vis,; (1) One which 
passes between the long and Lateral digital extensors to be attached to the fibula 
and the lateral border of ihe tibia; (2) one between the lateral digital axteunor aud 
the deep digital flexor. 

The tarsal fascia (Fascia tarsi) fuses with the ligaments and, bony prurmncnces 
of the region. It is strong and tendinous in front, and Joins the tendon of the lung 
extensor below the joint. On the sides it is thin and fuses with the ligaments. 
Posteriorly it is very thick and strong, forming jui annular Ligament which stretches 
from the medial ligament to the hbular larval bone and the plantar ligament. This 
converts the groove at the back of the hock into a canal, in which are the deep flexor 
tendon with its synovial sheath and the plantar vessel* ami nerves. In this vicinity 
there are three annular ligament* (Ligament* trailsversa). The proximal one binds 
down the tendons of the long extensor, peroncus tertius, and tibialis anterior on 
the distal end of the *hnft of the tibia, The middle one is attached to the fibular 
tarsal bone and the lateral tendon of the penmens tertiua, forming a Loop around the 
tendon of the long extensor. The distal bond stretches aerosa the proximal ex¬ 
tremity of the large metatarsal bone and incloses the tendons (and sheathe) of the 
two extensor* of the digit. 

The metatarsal and digital faaciit do not differ materially from those of the 
coms,ponding regions of the thoracic limb. 
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The Muscles 1 

T THE SUBLUMBAH MUSCLES (Fin, 3B?. 07«5) 

The muscles of this group mrt confined to the sublumhar region, but ck- 
teed beyond it both before and behind. Their chief function t* to flex the hip 
joint. Two, however,—the psoas minor and the quadratic lumbonim,—have not 
thl* action- 

l . Psoas minor,—This la a fusiform, flattened, pennate muscle, ^which tses 
along the ventrodateral aspect of the bodies of the last three thoracic and the 
lumbar vertebra. 

Origin —The bodies of the last three thoracic and Erst four or Eve lumbar 
vertebra, and the vertebral ends of the sixteenth and seventeenth rihs, 1 
In&Ttim .'—The pi%op^ tubercle on the abaft of the ilium. 

A eted-Ti.—To flex the pelvis on the Iniru, or to incline tt laterally. 

Sfrudwe — 1 The muscle arises by a series of dilatations, which p» backward 
and outward to join the tendon at an acute angle. The latter lng along the lateral 
border of the fleshy portion and is flattened, it appears on the surface of the mus¬ 
cle at the third lumbar proofed and inmns gradually in width until it reaches the 
pelvic inlet, where it becomes narrower. 

HWflturjur.— The ventral surface of the thoracic part, of Hie muscle is related 
to the pleura, crura of the diaphragm, and sympathetic and splanchnic iwtto* 
In the abdomen the chief ventral relations are the peritoneum, the vena cava 
(right side), the aorta and left kidney (left side), the sympathetic nerves, and the 
urctern- Doreally, the chief relations are the vertebra, the major, and lum¬ 
bar nerves. The lumbar arteries pom through the medial edge. Near its insertion 
the tendon is crossed medially by the external iliac artery, and laterally by the fern* 
oral nerve. 

—Intercostal and lumbar arteries, 
iVfrtwypfJjf,—Lumbar nerves. 

2, Psoas major.—This is much larger than the preceding muscle, by which it 
is partiv covered- It is triangular, with the baj*e anterior. 

—The ventral surfaces of the traverse p T Mtaa of the lumbar ver¬ 
tebra and the last two nbe, 

[n^rft^ri,—The trochanter minor of the femur, by a common tendon with 
the iliacuSi 

Xefmn,—To flex the hip joint and to rotate the thigh outward, 

Sfrurfur*.—The origin of the muscle is fleshy, the belly being in general flat¬ 
tened, thick in its middle, thin at its edges- The thoracic part is amah, the abdom¬ 
inal part much thinker and wider, extending laterally beyond the extremitieo of the 
lumbar transverse processes. From the lumbosacral articulation it lies in a deep 
groove Formed in the iliacue (with which it is partly united^ becomes smaller and 
rounded, and passes* downward anti backward te terminate by a strong tendon 
common to it and the Lliacus. On account of the intimate union between the psoas 
maj or *nfl ilincus they are frequently considered a single muscle, to which the name 
ilio-psoms i.g applied; w>mc anatomkis include the psoas minor also under this term, 
jSelahomi.-’^-Dunsally, the East two ribs and thoracic vertebra, the lumbar 
vertebra, the internal mtcrccstnls, quadratus lumborum, Joogjfflimufl dors*, and 
iliacus, and the lumbar vessels and nerves ; ventrally, the pleura and peritoneum, 
the iliac fascia, inguinal ligament, the diaphragm,, psoas minor and Bartorius, 
and the circumflex iliac restock. 

i On ruwjml vF she very nUain: inobLliiy of the ajticiiktkm the musekis off the 

ptiv^c p/.llr :tn- much rcdiLiMd. ndiidl altnuPt all oF tbopr which might be Included ia tWl (Wp 
extend to the Fkhlui on even to the leg. It seeme up d wurt^e, tlwrefora, to attempt a nujt-pbo- 

k *^ ftttKhl to Uw Eftoffilli tih uLu. 
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Blood- supply. —Lumbar and circumflex iliac arteries. 

Nmnupply .—lumbar and Femoral nerves. 

3. lliitcus.- -Thin muscle covers the ventral surface of the ilium lateral to the 
fcacro-iliac articulation, and extends beyond the lateral border of lhe bone, under¬ 
neath the middle gluteus. 

Origin .—The ventral Rurfacr of the ilium lateral to the ilio-peetmeal line, the 
ventral esvro-iliac ligament, ihe wing of the sacrum, and the tendon of the peoRa 
miner, 

Insertion.—The trochanter minor of the lemur, by a common tendon with 
ttie psoas major. 

Aefion-^To flex the hip joint and to rotate the thigh, outward. 

Structure .—The belly of the muade is so deeply grooved for the psoas major 
aa to give the appearance of 1 nmjlr completely divided into medial and lateral parts. 
When the peoan U removed, it is seen, however, that the two heads are not entirely 
separated. The lateral, larger head arise* from the wing of the Mum chiefly; the 
medial, smaller head arises chinfly from a small area on the shaft of the ilium, be¬ 
tween the psoas tubercle and the depression for the medial tendon of the rectus 
femoris, and from the tendon of the psoas minor. The two parts inclose the psoas 
major in front of the hip joint. 

RfloUwn$ ^T)omn\]y r the ilium, sacrum, sacro-iliac articulation, the gluteus 
medium tbs iho-lumbar and extern si circumflex vessels; ventral]^ the iliac fascia, 
inguinal ligament, the psoas major, sartorins, and abdominal muscles- At tho 
level of the hip joint the chief relations are: medially r the femoral vowels, the fem¬ 
oral nerve, and the aartoriuB muscle; laterally, the ractun fern on* and tensor faadjt 
lata; in front, the abdominal muscles; behind, the Inp joint. 

Btood-#upjdy r —Lumbar, circumflex iliac, and deep femoral arteries. 

N*rw-*upply+— Lumbar and femoral nerves. 

4. Quadra tus iumbomm.— 1 This thin muscle lies on the Intend part of the ven¬ 
tral surfaces of the lumbar transverse processes. 

Origin. —The ventral surface of the upper part of the last two riba and the 
lumbar transverse procewefl- 

/JUKTfion .—The ventral surface of the wing of the sacrum and the ventral 
eacrn-iliac ligament. 

Artfcm.—Acting together, to fix the last two ribs and the lumbar vertebra; 
acting singly, to produce Lateral flexion of the loins. 

J^trLDcfunr.—The muscle is pennate, and is curved with the convexity lateral. 
It is thin, largely mixed with tendinous fibera, and is, in general, little developed in 
tilt horse ill comparison with sums of the other animals (e. g. r dog, sheep). 

Bttstfan*' —Ventral]y, the psoas major and the last thoracic and first three 
lumbar nerves; doimLIy, the last two ribs* the lumbar transverse processes, and 
the lateral branches of the lumbar arteries. 

Blaod^eupp!tf .—Lumbar arteries. 

.—Lumbar nerves. 

5. lutcrtnuisvErtalefi lumberum. -(See p, 2Sl). 

JL THE LATERAL MUSCLES OF THE HtP AND THIGH 

Under this he&d tbs muscles of the lateral surface of the pelvis and thigh, and 
those which form the posterior contour of the Eattor, wi Lt be described. 

1. Tensor fascia Uta (Fig. 267).—This is the most anterior muscle of the 
auperficial layer, ft is triaugtilai in form, with ite apex at the tuber eox^. 

Origin ^—The tuber CQHE, 

/nwriion.—-The fascia lata and thus indirectly to the patella, the lateral patel¬ 
lar ligament, and the cm?t of the tibia. 
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Adum To tense the fascia liila, flex the hip joint, and extend the stifle joint. 

The muscle arises by a rather mull head; about two inches (ca. 

5 chl) wide, on the antcro-snferior eminence of the tuber coxee, Ikluw this the 
belly spreads out and terminates! in the Aponeurosis about midway between the 
point of the hip and the stifle. Many fibers arise from an IntarmuKulir upturn 
between this muscle and the superficial gluteus; this Septum is attar bed to the lat¬ 
eral border of the ilium- The aponeurosis fuses with the fascia lata F which may be 
regarded practically as the tendon of insertion; it detaches a lamina which passes 
with the tendon of insertion of the superficial gluteus to the lateral border of the 
femur. 

Relations — Literally, the skin nnd fnacta; medially, the obliquua abdominis 
extemu*, the Uiacus. superficial gluteus, rectus femnria, and m*tw lateralis, branch™ 
of the circumflex iliac, ilk-lumbar, and iliaco-femeraJ firtsri™, and the anterior 
gluteal nerve; anteriorly, the prefemoral lymph-gland*- A eonsiderable quantity 
of connective tissue is found betwN-n the deep face of the muscle ami ihe abdominal 
wall. 

—C'ircumflex iliac, ilichlumbaiv and iliofemoral arteries 
Ntrwsvpply— Anterior gluteal nerve, 

2 r Gluteus Bupetficialis (Fig, 267).—This muscle lice behind and partly 
undemmth the tensor fascia lit**. It m triangular and ocoBsta of an anterior and 
a posterior head united by the gluteal fascia- 

GriftifL—(1) The tuber coxre and the adjacent part of the lateral border of 
the ilium i (2) the gluteal fascia. 

/nwrtiOTi,—The third trochanter of the femur. 

Adkn.—To abduct the limb, flex the hip joint, and tense the gluteal faerie, 
Structure — 1 The anterior head of the muscle k not completely separable (ex¬ 
cept artificially) from the tensor fascia? Is tec, since both muscles arc attached to an 
intermuscular septum., The attachment to the border of the ilium ia by mean* of 
an intermuscular septum, which passes beneath the thick lateral border of th? 
gluteus mediuH und furnishes origin to fibers of both muscles. The |M*torior head 
arises from the deep fare of the gluteal fascia, and so indirectly from the dorsal 
aacTO-iliac ligament- The two head* unite and terminate on a strong flat tendon, 
which is inserted into the edge of the third trochanter of the femur, under cover of 

the biceps femuris. . 

Relations— Superficially, the skin, fa*™ F and Mcepe fumcris; deeply, the 
gluteus medaus, iliac us, rectus femoris, and branches of the iliaoo-femoral vessels; 
in front, the tensor fandie Ihtie; behind^ the bicep* femoris. 

Bktid^uppfy,—Gluteal and iliacc-fetnoral arteries, 

Nerv+tuppty— Anterior and posterior gluteal nerves. 

3. Gluteus medius (Figs. 208, 580)-— This is a very large muscle which covers 
the gluteal surface of the ilium And the greater part of the latent! wall of the pel via* 
and extends forward also on the lumbar part of the longtasurius donsL 

Origin,—(1} The aponeurem of the kmgiawinua dorsi. as far forward aa the 
fij^t lumbar vertebra; (2) the gluteal surface and tubers of tire ilium; (3) the domai 
and lateral sacro-iliac and eacmfiatie ligaments, and the gluteal faacia- 

/jw{rft r £fFj r “*(l) The summit of the trochanter major of the femur; (£) the crest 
below the trochanter; (3) the lateral aspect, of the trochanteric ridge 

r idwn.—To extend the hip joint and abduct the limb. By its connection 
with the tongbrimufl a muscular nmw is formed which ia one of the chief factors in 
rearing, kicking, and propulsion. 

Sfrurfure. —The anterior extremity gf the muscle i* narrow and thin, and Iks 
in a depreanon on the miri&ce of the from the strong aponeurosis of 

which the fibers take origin. The pelvic portion of the muscle is very voluminous, 
and forma the bulk of the muscular m mb which gives the haunch ita rounded con- 
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tour. This part of the rnusole b intersected by several tendinous aheeta. On* of 
these U particularly distinct, and is attached to the gluteal line on the ilium. This 
divides the muscle incompletely into superficial and deep strata. The superficial 
p&ri is inserted by a strong; tendon into the summit of the great trochanter, and 
by s pointed fleshy mass with a tendinous border into the lateral surface nf the 
trochanteric ridge. The deep purl is termed the gluteus accessorius; it Is nmnll er^ 
and arises entirely from the ilLum between the gluteal line and the tuber ocbcse (Fig. 
5®Q) + It has ft strong fiat tendon which passes over tbe anterior part or convexity 
of the trochanter to be inserted into the crest below it. The trochanter b covered 
here with cartilage, and the trochanteric burst [Burea trocbanterka) la interposed 
between the tendon and the cartilage- 1 

Hr-faiionj.—Superficially, thu skin, lumbo-dorsd and gluteal fasci®, the tensor 
fftflei® late, gluteus superticialis, and biceps femuris; deeply* the tangramiuB, the 
Ilium, eacTo-Uiac and sacro-sd&tie ligaments, the gluteus profundus, iliac us and 
rectus temoria, the iii&co-temoral vessels, the gluteal and internal pudic vessels and 
nerves, and the great sciatic nerve. 

blood-supply.- Gluteal, Ilkk-lumbar, lumbar, and iliacotemoral arteries. 

Gluteal nerves. 

4. Gluteus profundus 3 -—This much smaller quadrilateral muscle lies under 
the posterior part of the preceding muscle, and extends oyer the hip joint, from the 
superior tschiatic spine to the anterior part of the trochanter major (Fig. 5S0). 

—The superior bchiatic spine and the adj agent part of the shaft of the 

ilium. 

Ijuertum.—The edge of the anterior part or convexity of the trochanter major 
of the femur. 

Action—Ta abduct the thigh and to rotate it inward. 

Structure .—The muscle is short and thick and contains numerous tendinous 
interactions. The fibers are directed almost transversely outward over the capsule 
of the hip joint and converge at the convexity of the trochanter. 

Rtltifi&rui: —Superficially, tbe gluteus inodius and branches of the glutefd vemkcIs 
and nerves; deeply, the shaft of the ilium, the hip joint, and the rectus femorin 
and capsularis, 

BZoe/d-xuppSif .—Gluteal artery. 

Ncnv-iuppljf ,—Anterior gluteal nerve. 

5. Biceps kmorii- 1 —This large muscle lies behind and in part upon the super- 
p riji] and middle glutei. It extends in a curved: direction from the sacral and 
coccygeal spines to the lateral surface of the stifle and leg (Fi^k 2fi7, M2, 530)* 

Origin.-—(1) The dorsal and Lateral ssero-iliac ligaments, the gluteal and 
ccceygeal fascia?, and the intermuscular septum between this muscle and the semi- 
tendiiineus; (2) the tuber ischii- 

Ifwerfiwi.—(1) A rough eminence on the posterior surface of the femur near 
the trochanter tertina; (2) tbe free (anterior) surface of the patella and the lateral 
patellar ligament.; (3) the tibial crest; (4) the crural fascia and the tuber ealda, 

Aefiffn.— 1 The action is somewhat complex, because the muscle is composed 
of three parts, has several point* of insertion, and acts on all the joint* of the 
limb except those of the digit. Tins general action is to extend the limb, as in pro- 
polling the body, rearing or kicking, and to abduct it. The anterior part, by it* 
attachment to the posterior surface of the femur and to the patella, would extend 

1 By moat uutcmkti tin pwti«i iawrlcd into Lbs trmi h tennwd dw ifrttttt AiMaffloriua^ 
but Ijrahir Doadd?n ibid in be tbe deep fcjutevw, bpracbpaiH with. the gluccuj nouuimu of cum. 
The portion ia»rMd Late ifa* injchanterie ridge apparently repnatnln tbe piriformis pi man. 

* Leebra eonsden ihii Lq be ihc -pcanaoriLii- 

i AmaruLtr the tpupcle represents tbe biceps, together with part of the gluteus super- 
ididii cf elm*. Hence the muenw and pBramfcrfl-btr«!fW h**e bt^a mggmted- 
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the stifle and hip joints and abduct the hmb. The middle part, being inserted 
nkdeflv on the tibia* crest and the lateral patellar ligament, would extend the hip, 
«id may* with the semitendmfflmfi, flex the stifle. The posterior part, by virtue 
of its attachment to the tuber e&Jda assists in Extending the hook, it is to be noted, 
however, that extension of the bock joint can occur only when the stifle is also ex¬ 
tended, and vice vers*. . . , w , 

Sirudu/e*—Tbo munch has two heads of origin. The long or vertebral heart 
urines chiefly from the dorsal and lateral sacre-iliae ligaments, the ooccygwd fiad* 
and the intermuscular septum. There k often a large bursa between this head and 
the trochanter major. The short, or ischiatic head arises by a strong tendon from 
the ventral spine on the tuber isclm* which also furnishes origin to part of the semi- 
tendlnosuB. They unite, and a short tendon, detached from the deep face of the 
muscle, is inserted into the posterior surface of the femur near the third trochanter; 
here a bursa is interposed between the tendon and the bone. The muscle then 
divides Into three parte, which terminate on a strong aponeurosis over the 
junction of the thigh and leg. The anterior part is directed toward the patella, 
the middle nee toward the Libia! crest-, while the posterior one a®iste in the fornix 
tion of the posterior contour of the limb. The aponeurosis blends with the deep 
layer of the fascia cruris, as already described. A synovial bursa occurs under the 
patellar insertion, and. in some cases there is also one between the muscle and the 
third trochanter. 

Relation*^ Superficially, the akin and fascia; deeply, the sacro-diae and sacm- 
sciatie ligaments* the coccygeal fascia the femur, the gluteus medius, obturator* 
gemellus, quadratic femoris, adductor, semimembranosus. vnstus lateralis, and 
gastrocnemius muscles, branches of the lateral sacral, gluteal, obturator, femoral 
and deep femoral vessels, the great sciatic, tibial r peroneal, and posterior gluteal 
nerVEs; in front, the superficial and middle glutei; behind and medially, the semi- 
tendinosuSh 

& jMMf-fluppfr— 1 Gluteal, obturator, deep femoral and posterior femoral arteries. 

Xen^mppltj .—Posterior gjuteal, great sdatic and perrtoeal nerves. 

fl. Semitendinosus.—This is a long muscle which extend* from the firat two 
coccygeal vertebra to the proximal third of the medial surface of the tibia, it ho 
at first behind the biceps, then passes downward on the back of the thigh, between 
that muscle and the semimembranosus (Figs. 2fifl r 2S8 r It has two beads of 

origin. 

Origin, —(i) The transverse processes of the first and ieoond coccygeal ver¬ 
tebra, the coccygeal fascia, and tfaft intermuscular septum between this muscle and 
the bicep* temori*; (2) the ventral surface of the tuber isefaii. 

Insertion.— (I) The tibial crest; (2) the crural fascia and the tuber ealcis. 

Action —To extend the hip and hock joints, acting with the biceps and senu- 
naembranoflug in propulsion of the trunk , rearing, etc.; also to flex the stifle and ro¬ 
tate the leg in ward 8 

Structure ,—The long or vertebral head is small at its origin, but becomes larger 
by the accession of fibers arising on the intermuscular septum. Below the tuber 
ischii it unites with the short head, which ariees partly by fleshy fibers, partly by n 
common tendon with the biceps. The muscle then passes downward on the hack 
of the thigh, and terminates on a wide tendon on the medial surface of the proximal 
third of the leg. A distinct band passes forward to be inserted on the tibial crest 
(a burnt lying between the tendon and the tibia}, part fuses, with the fascia of the 
leg* while the remainder joins the bicep* tendon and concurs in the formation of the 
tendinous band* which, as before described* terminates on the tuber caJcis (Fig. 
583) r A bursa may occur under the long head where it passes over the tuber ischn. 

1 It ahndfl be remembered, hoover, Hurt the sdJle can be fl™d Wily when the b*cfc i- 
grandI i&d vice vent 
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Relation* —Laterally, the dtin And fascia, the btofft and the medial head 
of the jpLstmcnemiUii medially, the ct*cyw*l toe*. the rac^atie bgament, 
the epimmembranosuisj anteriorly, the biceps femoma. branches of the femoral 

artery, mid the (treat Mantle nerve. * , , 

BteodrmpplU '—Posterior gjutn»l r obturator, iteep and posterior femoral artfirua. 
time-supply — Posterior gjutcsd and g^at sciatic nerves. 
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7 , Semimembranosus 1 (Ftp** 276 , 287 , 2 ®S, 576 ).—This very targe, tline- 
sided muscle lies on the medial surface of the preceding muscle and thegastroo 
nemiu-H, and hs* two heads of origin, 

—(L) The posterior border of the aacro-sciatic ligament; (2) the ventral 

Surface of tha tuber iHohsi. 

i This mwr u *uift iuKirrMtly d«i£iuiJtad th* adductor mofinLia by Ftwi-vidl lund StranK*- 
WAJT bcrwpVAT, ia not *1 all Jocriptivc it* p trurtwu is the? hi is rated w ,cu “ 
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insertion,—The medial cpioondyle of the femur, behind the collateral ligament. 

Adiun ,—To extend the hip joint and to adduct the limb. 

Stmclvrc 'The long head, small and pointed above, extend* toward the root 
of the tail, fusing with the sacro-sciatic ligament. Peking downward, it become 
larger and covet* in port the prwterior aspect of the tuber iwhii. A bursa may be 
found here. Below this it joins the short head, which is larger. The large belly 
ao formed passes downward and forward, covered in great part by the gracilis* and 
terminate* on a short, flat tendon of insertion at the distal end of the femur. 

Rtltilivrw .—The upper part of the muscle concurs with the sacroeciatic liga¬ 
ment in forming the lateral boundary of the pelvic outlet. It is related posteriorly 
ami Laterally to the skin and fascia and the iwmiiteodknosus; medially , to the anus 
and its muaclix, the vulva in the female, and ihe internal paidic artery and nerve 
(Figs. 577 r 578). Below the pelvis the chief relations are: laterally, the semi- 
tendinoHUS, bicep?, and gastrocnemius, branches of the obturator, femoral, zmd 
posterior femoral arteries, and the peat sciatic nerve and it* chief branches^ 
medially, the crus penis and bchhw®veraosu& muscle (in the male) and the 
™riiis; in front, the adductor and the femoral vessels-, behind, the skin and fascia. 

Bhodr*upply^ Obturator, posterior gluteal and femoral arteries. 

jVe™-#upp^.“-GrOat sciatic nerve. 

UL THE MEDIAL MUSCLES OF THE THIGH 

The musdes of this group are arranged in three layer*. 

F1hst Layeb 

1. Sartorius (Figs, 287, 28S, 576}—This long and rather narrow muscle is tho 
most anterior one of the first layer. It extends from the posterior port of the sub 
lumbar region to the lower and medial port of the stifle, and is directed downward 
and somewhat backward. 

Origin'The iliac fascia and the tendon of the psoas minor. 

Inwrtum —'The medial patellar ligament and the tuberosity of the tibia. 

Atfunu—To flax the hip joint and adduct the limb. 

Stmetm —■The muscle is thin at it* origin, hut becomes thicker, narrower, 
and three aided distolly. It teiminatefi near the stifle joint cm an aponeurosis winch 
blend* with that of the gracilis find with the fascia of the leg. 

Relation*.^ Medially, the inguinal ligament, the abdominal muscle*, the akin 
and fascia; laterally, the ftio-JW**, quadriceps fcmtiria, and femoral nerve- it 
forms the anterior boundary" of the femoral canal, in which the femoral artery and 
vein and the deep inguinal Lymph glands are situated (I ig- 5^6). 

Blvod-zuppfy .—Femoral artery. 

Nme-mipply ,—Saphenous nerve. 

A mpt! rajiftlk-n b ihr riisAtnc* of a amidl mi^ory h»d ^hir.h fromi th* JJJf™ 

border of the ptibia or from the ■pn’imbitf brndoD aivi jriLna the num*al muscle near ttio nuiM9c lh 
the ihjfjti. 

2. Gracilis (Figs, 276, 2S7 r 575}.—This is a wide, quadrilateral muscle, 
which is situated behind the &artorius 7 and covers the greater part of the medial 
surface of the thigh. 

Origin.—The middle third of the pelvic aymphysis, tfo ppepubio tendon and 
accesflorv Ligament, imd the 1 ventral surface of the puhia behind the prepubic ten™ 
don, 

Jn&irium .—The medial patellar hgament, the medial surface of the tibia in 
front of the medial femora-libial ligament, and the crural fa*c4*. 

Adfem—To adduct the limb. 

(Sfru-riure-—The muscle arises by a strong tendon, chiefly in common with tho 
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opposite muscle, ttt direct attachment to the ventral surface of the pelvis u not 
bo extend™ pa a superficial inspection would suggest. The tendon of origin pre¬ 
sents anteriorly a foramen for the passage of the external pudic vein. The belly 
is composed of parallel bundles, and is marked by a superfleisi furrow which, how¬ 
ever, does not indicate a muscular division. It terminate* on the medial smfuo 
of the stifle on a thin wide tendon which blends in front with that of the aartorius ? 
bdow with the crural fascia. 

Relations.- —Superficially, the iki-n and fescia, the perns nr miming gland, 
and the saphenous vends and am; deeply, the pectinous, adductor, &awm em- 
brannrtus. and wj mitendinosus^, and, at the middle of the femur, the femoral vessels; 
anteriorly , the B&rtoritis. Tn the proximal third or the thigh the nartoriu* and gracilis 
iwte BCparated by a triangular interval (femora! triangle)» in which lie the deep in- 
guitiai lymph glands and the femoral vessels. 

Blood-tup-ply *—Femoral and deep femoral arteriw- 
iVerw^nppiar.^Obturator nerve. 


Second Later 

1 Fectineus (Figs. 276, 288. £76) .—This muscle is fusiform and extends from 
the anterior border of the pubis to the middle of the media) border of the fernur. 

Origin —The prepubic tendon, the p s cM o r y ligament, and the anterior border 

The middle of the medial border of the femur, near the nutrient 

foramen. * . T vv.%* 

Action.—To adduct the limb and flex the hip joint. __ 

Sfriwfcrre—The belly » cylindrical and uontuiu little fibrous tissue. Ita 
origin is perforated by the accessory ligament—drum which many fibers inse— 
and LB. thus divided into two unequal parts- The large upper part arises 
from the xirepuhic tendon—only a small part gaining direct- attachment to the 
pubis. The small lower part does nut reach tho bone. The insertion is pointed 

and tendinoua. € t. 

foiofiOTW— Medially, the gracilis; laterally, the femur, the vastus medkAhs, 
the terminal part of the ppoas major and iJiacus, anrl the deep femoral artery: an- 
teriariv the Barton us, tho femoral vwds, the saphenous nen-e, and the d«p L &- 
guiiLaj" lymph glands; posteriorly, the adductor and obturator osternus, and the 
obturator nerve (anterior divMon). 

Blood^upplu .—Femoral and deep femoral Brians, 

^Terw-suppfy —Obturator nerve. , rCi 

The femoral canal u exposed in the dissection of the preceding muscles (rigs 
2g@ 290). It is bounded anteriorly by the aartorius, posteriorly hy the psrtmeus, 
and laterally by the Uio-pwas and vastus mcdialis. Its medial wall a formed by 
the femora! faactA and the gracilis. Ita upper or abdominal opening, the femoral 
ring (Lacuna vasommb lies behind the medial part of the internal inguinal ring and 
i* bounded anteriorly by the inguinal ligament, posteriorly by the anterior border 
of the pubis, and laterally by the tendon of the pao&s minor. The r&nn terml- 
natea below at the insertion of the pectineun- It contains the deep ingrumu lymph 
rImuIb the femoral artery sad vein, and the saphenous nerve. 

2. Adductor 1 (Figs* 276, 28$. £7fl) —This fleshy, prismatic muscle lies behind 
the pcctineu* and vastus medialis. It extendi downward and forward from the 
ventral turf Ace of the pelvis to the medial epicondyle of the femur. 

Oripfn.—The ventnd surface of the pubis and ischium and the tendon of on- 
gin of the pacilia- 

■ If hmA. b«D nn^LottiATy Up rln*rtibe two adductoro—A piivus or faHvifl, osd i 1eoid» or 
laumtiu* Thu dlvunwi w partly antficial, and hi* b«n abaniicrood 1ft tbe b*w noiM*iclalura 
a return to th* of ] k-urgelat md iiirnd- 
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Inmtim. —(1) The posterior surface of the femur from the level of the third 
trochanter to the groove for the femora] vessels; (2) the medial cpicondyle of the 
femur and the medial ligament of the Ftiflc joint. 

/tofwm.—To adduct the limb and extend the hip joint, Jt also rotate* the fe¬ 
mur Inward. 

Structure —It is almost entirely fleshy, and m composed of parallel bundles 
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united rather loosely. It is usually pu^ible to separate from the principal mass a 
small anterior short pirn, which is inserted Into the femur behind the peot incus. 
The principal nmas is perforated jUflt below the mseftioo or the pertinent by an 
opening for the femond vessels (hiatus adductor its}, and Is thus divided Into two 
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breaches. The lateral branch vs iraserted into the hack of the femur with the short 
portion, while the medial branch ia attached to tie medial epieondyle and «0- 
latenU Uirament. There is often a superficial slip which end* partly on the iMncro- 
patclUr joint capsule and may reach the accessory cartilage or medial l^ament of 
the patella- Some fibets paee under the collateral ligament and end on the tendon 

of the semimembranosus. „ , , * . . , 

Relation* —Medially t the gracilis, and branches of the femoral artery anti 
of the obturator nerve; laterally, the femur, the obturator otrnu-% quadratu* 
fctnoris, biceps femorn, and the femoral, deep femoral, and obturator arteries; an¬ 
teriorly, the pectincus, vastus medklis, and a large branch of the obturator nerve; 
posteriorly, the iwmimembranostii and the great sciatic nerve. 

Bfoodraupply — Femoral, deep femoral, and obturator aitenea. 
jVjnr^Mruppfy,—Obuirator nerve. 

^ Semimembnmosiw -—Described oft 326. 

Tuird Layer 

L Quadra tus femorts.—This m a narrow, threaded musde, which Ira under 
cover of the upper part of the adductor (Fig. SSI). 

Origin ,—The ventral surface of the ischium, junt in front of the semimembrano¬ 
sus. 

Insertion — An oblique line on the posterior surface of the femur, near the 
lower part of the trochanter minor. 

Adten.—‘To extend the hip joint and to adduct the thigh. 

—]| Li composed of parallel bundles of fibers directed downward h 

forward, and outward. , , 

Rttetion* —Fotonwradially, the adductor, semimembranosus, and the ob¬ 
turator vessels; ante ro laterally, the obturator extemus and bleeps femona p the 
deep femoral vowels, and the great sciatic nerve* 

Stoed-fuppfy-—Deep femoral and obturator arteriea- 
Great «UUfl nerve, 

£, Obturator extemtia (Fig. 561).—Thin is a pyramidal muscle which extern da 
aiptiffi the back of the hip joint from the ventral surface of the pelvis around the 
obturator foramen to the trochanteric fossa, . 

Origin—The ventral surface of the pubis and ischium, and the margin of the 

obturator foramen- 

InKrti&n .—'The trochanteric fossa, 

Adum*—To adduct the thigh and to rotate it outward. 

Stru&un— It is almost entirely fleshy, the muscle-bundles being rather loosely 
connected. The insertion is pointed, flattened, and partly tendinous. Hie origin 
is perforated by the obturator vessels and nerve. 

Relation*. —Medially, the adductor and quadratic lemons and the deep 
femoral vessels; laterally, the gemellus, the tendon of the obturator Intermix the 
biceps femora., and the great sciatic nerve; anteriorly, the hip joint, the pectineus, 
and the external pudic vein. 

Bbod-tuppiy —Deep femoral and obturator arteries. 
jV r srr*-«ippffl,-^bturator nerve. 

3. Obturator inf emus (Fig, 2$&) .—This arises within the pelvic cavity by two 
heads, the tendon emerging through the lesser sciatic foramen. 

Griffin.*—(l) The pelvic surface of the pubis and ischium around the obturator 
foramen; (2) the pelvic surface of the shaft of the ilium end the wing of the sacrum, 
/jiwrium,—The trochanteric foara 
idim,—To rotate the femur outward. 
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Sfrurttfrc.—The ischlo-pubtr head Lies on the pelvic floor and covers the ob¬ 
turator foramen. It is thin and fan-shaped, The iliac head extends along the 
lateral wall of the pelvis, and is peimate, with a central tendon throughout. Both 
terminate on a flat tendon which passe* outward through the lesser sciatic fora- 
men to be inserted into the trochanteric fossa. The tendon furnishes insertion to 
fibers of the gemellus. A synovial hum facilitates the play of the tendon over the 
lateral border of the ischium. 3 

—The pelvic surface is covered by the pelvic fascia and iu part by 
the peritoneum. The obturator vessels and nerve fie between the two heads, and 
the internal pudk vessels and nerve lie along the dorsal edge of the iliac head. The 
tendon is crossed by the great sciatic nerve. 

jPibod^iuppfir.—Obturator and internal pudic arterieo- 
NervtSupply. — Great sciatic nerve. 

4. Gemellus 3 {Fig- 590).—This is a thin, triangular muscle, which extends 
from the lateral border of the ischium to the trochanteric fossa and ridge. 

Origin ,.— 1 The lateral border of the ischium near the ischiatk spine, 

Insertion.'—The trochanteric fossa and ridge, 

Action *—To rotate the femur outward. 

3tmd\ im.—The thin tendon of origin is attached to a line on the lateral border 
of the ischium, which begins just below the posterior end of the superior iachiatic 
spine. Many superficial fibers are inserted into the tendon of the obturator in- 
tenuis. 

Relations ,—Superficially, the birape femoris, the tendon of the obturator in- 
temitfi, the glutens medium and the great sciatic nerve; deeply r the obturator ex- 
ternus and the hip joint. 

Obturator artery. 
erM-roppfy.—Great sciatic nerve. 


IV. ANTERIOR MUSCLES OF THE THIGH 

This group consists of the sartorius, quadriceps lemons, and capeularis. 

1. Saitniitia.—This is described on p. 327, 

2. Quadriceps femoria (Figs. 26& f 286, 201),—This constitutes the large mus¬ 
cular mass which covers the front and aides of the femur. It has four headsj one 
□f which, the rectum arises from the ilium; the other three arise from the femur. 
Ail are inserted into the patella 

(I) Rectus femaria. -This is fusiform and rounded. It arises by two tendons. 

Origin.— Two depressions on the shaft of the ilium above and in front of the 
acetabulum. 

Inxrtkm .—The base and anterior eurfara of the patella. 

Action .—'To extend the stifle joint and to flex the hip joint, 

Sfruefurc.—It haa two short strong tendons of origin- beneath the lateral one 
is a bursa. The bdly is rounded and rest* in a groove formed by the other portions 
of the quadriceps. Us sides are covered by a strong tendinous layer which fur- 

1 The ifias hc&4 has been described M a separate muscle, and termed the piriJufml*. This 
dose not seem dwrmble, tspediUy flaw it a probable tbit the homologue of the pwifonmi of 
niHJi ii that portion of the middle gluta*fci which ia inserted Eatn the trochanteric ridge. 

1 Tb fiuqfi \m band on iKr arrangement in man Lb whom, the muscle usually connate of two 
ftwnmiU forming a rroavn between th™t for the tendon of the tibitgmtt? LMeratu. In the heme 
it ia usually LindjvkM mi ila origin, but tnwanj die insertion the upper part ia separated frem ihn 
ff**t the mswrJe or ia readily isolated. The muael* I# htibjeet to muds variation In ■». When 
w*h developed, the icjctti-rjn cxlrad* from the pmamal cml of the trochanteric foes* to a point 
juat above the frmoral attachment of the bicep* femwii’ in inch cmsi the upper part, which 
oaaiphv ibe apace beliind the hip joint between lb* ituleoa profundus and obturator erteraua. 
m much thicker than the r*ntusder P which coven the latter roUidf. The eseieUu# may bo re¬ 
garded. u the Hftrapclrie bead of the obturator iotemiM (Geembtur}. 
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iraertkm to fibern the vasti- The tendon of insertion is formed by the 
union of these tendioou* iaveis on the lower part of the muaefe. The lower portion 
of the muscle is pcimate h the fibers on either aide converging on the tendon at an 

Medially, the itiacus, sartorius F and vastus rncdialia; laterally, 
the tensor fasciae Latie, glutei, and vmstus lateralis; posteriorly, the hip joint and 
the va&tns intermedins; anteriorly, the fascia lata and the skin The antenor 
femoral artery and brandies of the femoral nerve descend into the interspace h^ 



ns, mn—UvciM* w mmr t™ *r hc—l n«r n™™*- Tn i* v<*w** iuh itr r™r 

**c> SaiuwuT HswiiJ-t. 

1 A_. " - 11 £w.mm CL*, j hip idirt; 2, tru-i**** Ii*hiwiH *1 i. ttwL <rf fenmn 4.3HitrM*; 5, <rf itmmj 

ft. ?, rakUif trul mrdiiJ p*(dlni- i|Mpiu6&U- 

tween the upper part of the rectus and the vastus medialis; similarly, the lliaccn 
femoral artery dips in between the rectus femoris and vastus lateralis. 
Bfood-mipply.— Femoral and iliaeo-femorai arteries. 
iVcrw-mppI^—Femoral nerve^ 

(2) Vastus lateralifi.- Thu lies on the lateral surface of the femur, extending 
from the great trochanter to the patella. It is wide in its middle, smaller at each end. 

Origin ,—The lateral border and surface of the femur,, from the trochanter 
major to the mipracondyloid fossa. 
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/jucft&m,—(1) The lateral part of the anterior surface of the patella i (2) the 
tendon of the rectus femorifl. 

Action .—To extend the stifle joint, 

fracture.— The fibers are directed downward and forward, many bring in¬ 
serted into tin* tendinous sheet which covens the side of the rectus. A bursa is 
usually present between the distal end and the paulla. 

Relations — -Laterally,, the fascia lata and skin, tensor faKia- lataj,, superficial 
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gluteus, and biceps femoris; medially p the femur and femorc^patriJar joint capsule, 
the rectus femoris, vnslus inteirnediufi, and the iliaco-femoral artery. 

Bhotteupply, —Iliacd-femoral and popliteal arteries, 
jVfrre-.Tuppiy,—Femoral nerve, 

(3) Vastus medialis,—This reawmblcs the preceding muscle h and lies in a sim¬ 
ilar pafdtioo on the medial side of the femur. 

Orjfin—Th* medial surface of the femur, from the neck to the distal third. 
InmUm ,—(1) The medial border of the patella and Ha cartilage, and the 
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proximal part of the medial pstelkr ligament. (2> The tendon of the rectus 
femorU. 

&e£io7i .—To extend the stifle joint, 

Struclure* —This Ik very similar to that of the TOtDB It by how¬ 

ever, more difficult to separate train the intermedin^ because many fiber* of the 
latter arbe on the tendinous sheet which covers the contact surface of the medial 
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vastus, Its insertion into the patella is chiefly by means of a broad, strong tendon. 
From the deep lace fleshy flbera are inserted also into the femurr^patellar joint cap- 
side, 

—Medially ■ the akin and fascia, the iliacus, aartoKus. pertinent, and 
adductor, the femoral vewdi r and saphenous nerve; laterally, the femur, femoro- 
patcilar joint capsmb, rectus fern oris, and vastua intermedins, the anterior femoral 
artery, and branches uf the femoral nerve. 
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Blood-supply. —Femora] and anterior femoral arteries. 

Nznx-tuppltf .—Femoral nen r e. 

(4) Vastus intermedium—Tbie musrle ia deeply situated on the anterior face 
of the femur h and is entirely covered by the preceding heads. 

Origin -—{!) The anterior surface of the femur, from the proximal to the distal 
fourth- (2) the tendinous covering of the vastus medklis. 

Interiim. —(1) The base of the patella; (2) the femoro-patellar joint capsule. 

Actimu —(I) To extend the stifle joint; (2) to tense {raise) the fcmoro-pstellur 
capsule during extension of the joint. 

Structure .—The muscle i a usually quite difficult to isolate from the other vaati, 
bo that many since Glint her have declared it on artefact, 1 It Lb entirely fleshy, and 
is small at it* proximal end, but when traced downward increases in bulk by the 
accession of fibers arising on the femur and the tendinous covering of the vastus 
modjahm The terminal part in intimately adherent te the femom-patellar joint 
capsule, where the latter hulg.cn above the level of the patella, 

RdatwtU' —Medially, the vastus medial is: laterally, the vastus lateralis; 
anteriorly, the rectus; posteriorly, the femur and femoro-patellar cspsule- 
—Ilinro-fcmoral and anterior femoral arteriefl- 

Ncnje-mpply .—Femoral nefVe. 

The palcHxr figuranto nrr- in be regarded w. Eentkm* of the quadriceps which communicate 
the aci Lem uf t hr lnE Lee In i3iu tibia, tin- p&ii'Ji* twbkg to terrain ted els a rw.no nm>id ban*. 



3- Cipiularis coxs i Pig. 201).*— 
This is a smaU fusiform muscle (hard¬ 
ly m large as one's Unger), which 
a rifles by a thin tendon on ihe ilium 
immediately above the outer tendon 
of the rectus femoris. Its delicate 
tendon uf insertion dipa in between 
the vastus intermedium and lateralis 
and is attached to the proximal third 
of the anterior surface of the femur. 
It passes over the outer side of the 
lup joint, to Lhe capsule of which 
some fibers are attached. Some- 
times the muscle ho* two distinct 
heads, m which case the additional 
head arises between the two tendons 
of origin of the- rectus lemons- Its 
aelion may be to raise the capsule 
during flexion of the joint. H La 
related laterally to the gluteus pro- 
fundus and vastus lateralis, medially 
to the rectus foinoris and vastus 
intermedins and the hip joint, 

V. THE MUSCLES OF THE LEG 
AND FOOT 

The muscles of this region cover 
almost all of the tibia except iLs 
medial face, which is largely subcu¬ 
taneous. As in the forearm, the 
muscles fall into two groups, a dorso¬ 
lateral and a planter. The muaties 
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of the Group arE* eXtefteGTH of the digit and Jlexora of the hock, these of the 
second have the opposite action. 
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A, PoftJlMJkTCRAL 
Group 

L Lon# digital ex¬ 
tensor iM. ex tensor digi¬ 
talis Itfi tijj im).—Thjw mus¬ 
cle Li jri luated superfi¬ 
cially on the dorao-lateral 
inspect- of the leg, and m 
provided with a long ten¬ 
don which passes down 
over the front pf Ibc tnr- 
tos, metatarsus middigi 1. 

Origin.—Thm txton- 
aur fossa of the femur. 

irtOTton..—(1) The 
extensor process of the 
third phalanx; (3) the 
dorsal surface of the 
proximal extremitie* of 
the first and second pha- 

liLOREK. 

Action .—To extend 
the digit and flex the 
hock. It also itsaidts in 
fixing the stifle joint, 

Structure .—The uri- 
jrin h by means of a 
strong tondoii in com¬ 
mon with the peroneus 
tenius, on which also 
many fibers arise. The 
common tendon posse-* 
downward in the groove 
between the lateral con¬ 
dyle and the tuberosity of 
the tibia, where a pouch 
from the fomoro-tibial 
capsule descends about 
three inches (ea. 7 to S 
cm.) beneath the tendon. 
The belly is fusiform 
end somewhat flattened. 
The long tendon of in¬ 
sertion begins in the 
belly about its middle, 
and is clear pf the 
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fleshy part new the tarsus. It paat^-s downward QVer the front. of the hutk r bound 
down by the three annular li jnim etii* already described {see tarsal faacia), and en¬ 
veloped by a synovia] sheath which begins a littEe above the level of the lateral 
malleolus, iLnd extends nearly to the junction with the lateral extensor tendon. 
This union occurs usually about a hand's breadth bduW the tarSUi, In the angle 
of union the extensor brevis also joins the principal tendon. Beyond this point 
the arrangement k the Manic as in the fore limb. 

IfciatwRt. —Superficially, the skin and fascia; deeply, the femoro-tibial joints 
peroneue tertiua, and tibialis anterior; behind, the lateral extensor and the sujMjr- 
ft dal and deep peroneal nerves. In front of the tarsus the anterior tlbial artery 
crosses the deep face of the tendon (Fig, J5&5). 

Blood-supply .—Anterior tibial artery. 

Nenw-supply .—Peroneal nerve. 

2 , Lateral digital extensor (M* extensor digitalis lateralis) A—This muscle lies 
on the lateral surface of the Jegp behind the preceding one. 

Origin ,—The lateral ligament of the stifle joint, the fibula r the lateral border 
of the tibia, and the interosseous ligament. 

Insertion ,—The tendon of the long extensor, about a third of the way down 
the metatarsus. 

_4cftcm.—To assist the long extensor. 

Structure .—The belly k fusiform h flattened, and permite. The tendon runs 
through the entire length of the belly and becomes free from it at the distal fourth 
of the libia. It descends through the groove no the lateral malleolus, bound down 
by an annular ligament, and, inclining forward* blends (.usually) with the tendon 
of the long extensor. It is provided with a synovial sheath^ which begins about 
an inch (ca, 2 to 3 cm.) above the lateral malleolus and ends about one and one- 
half inches (ca, 3 to 4 ™ r ) above the junction- Sonic Lime* the fusion does not 
occur; the tendon then descends alongside of that of the long extensor, and k in¬ 
serted into the first phalanx like the corresponding muscle of the thoracic limb. 

fte£afterur,“Laterally r the skin and fascia and the superficial peroneal nerve; 
medially r the Libia and fibula; anteriorly, the intermuscular septum* the long 
extensor* and the tibialis anterior; posteriorly, the deep digital flexor and the soleua. 
Blood-supply. —Anterior tibia! artery, 
jVcire^uppiy,—Peroneal nerve, 

3. Ferooeus tertius (Tendo fraono-metatfliBeus).—This conskts in the home 
of a strung tendon which lies between the long extensor and the tibialis 
anterior. 

Origin,—The extensor foasa (between the lateral condyle and the trochlea 
of the femur), in common with Lhe long extensor. 

/ruwrffon.—(I) The proximal extremity of the targe (third) metatarsal bone 
and the third tarsal bone; (2) the fibularatid fourth taraul banes. 

Arttan.—Mechanically to flex the hock when the stifle joint is flexed. 
iStrucfurt—-It is entirely tendinous. The proximal end and the underlying 
prolongation of the synovial membrane of the femoro-tibial joint have been men¬ 
tioned in the description of the long extensor. The xupcificial face give* origin 
to fibers of the Jong extensor in the upper part of the leg, and the deep face is fused 
with the tibialis anterior except at either end of the region. At the distal end of the 
tibia the tendon k perforated for the emergence of the tendon of the lihialis anterior 
and divides into two branches. The anterior branch is attached to the third taraal 
and third metatomal bones, while the lateral one curves out ward, bifurcates, and 
k inserted into the fibplw nnd fourth tonal bones. The lateral tendon blends 

1 Alao knows. u I he peroaeiii of the Uinnl rttriwr d ihc fiJudsas**. 
to he the boraekigue of tho jatufrciw br«vu of nwui nfld utter pcnLadsctyk 
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with i ho middle jmiiuku ligament which forms & loop around the Long extensor 

tandop, 

JSr-laJi'oru.—Superficially, the lonj? extensor; deeply, the tibialis anterior. The 
anterior tibia! wnela cross the deep face of the lateral branch. 
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4, Tibialis anterior—This he* op the dorao-lateral face of the tibia; it is wide 
and flattened above, narrow below. 

Onpa,—The lateral condyle and border of the tibia and a small area on the 
lateral surface of tho tuberosity; the crural fascia. 
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JnwrtujfL—fl) The ri d$p oh the front of the prod mill end of the Large met*- 
larad hone; (2) the fimt tarsal bone. 

Artvm. —To Rax the bock joint. 

—The origin is fleshy, julH forms a (groove in which lie the common 
tendon of the long extensor and pergnm teniim and a synovial pouch which de¬ 
scends from the femoti04 ibia] joint. Many superficial fitiera. arise from the deep 
fascia at the proximal part of Lhe [eg and thup from the tibia! treat. Pacing dawi^ 
ward ou file tibia, the bolEy is united by tendinous and fleshy fibers with the per- 
oneus tertius, and terminates doac to the tarsus in a point on the tendon of inter- 
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tion. The latter emerges between the branches of the peronem fortius and bi¬ 
furcates* the anterior branch being inserted into the targe Metatarsal bone, the 
medial one into the first tarsaJ bone. The tendon is provided with a synovial sheath 
at its emergence, and a bursa is interposed between the medial branch and the 
medial Ligament uf the hock, 1 

ffoMitmi .—Superficially the long and lateral extensors, the peroneus tertina, 
arid the deep peroneal nerve; deeply p the tibia, the deep flexor, and the anterior 
tibia! vessels. 

1 Is njjiricaj work* the m^dii] hdandi U otiwiaQiAy termed the eurmufl (codon; it la swm- 
UnMs wxwxtad Eor th* rrfcd of bw upavin. 
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—Anterior tibia! artery. 
iVcnx-$upply. —Peroneal ucnre. 


13. Pi. a star Group 



Shaft 


\. Gastrocnemius Fie^- 292, 29©).- This muscle extends from the dialed 
third of tltfr femur to the psalm of the Wk Is arista by I wo brack. 

tfnptrt,— (1) Lateral head. from, 
the latum! siipmeondyEd d ertnl i tnjur- 
Ein of the impmcondyloid fosisa); (2) 
medial head, from theniedifll huprsi- 
condyluid emsl. 

Jnjcrffo*.—The posterior pure 
of the tuber ralda. 

Action .— 1 To extend thr hark 
and to lies the stifle joint; these two 
artion*, however, cannot iwreLir si- 
kniiltaneonf.iy. 

Structure — The two bellies are 
thick., fusiform, and somewhat flut- 
luned. They am coveted by n 
-HtmnE aponeurosis ami contain ten- 
dlnoiiH intersections. They term l- 
nate toward the middle of the Eeg on 
11 ri.rm.moii tendon, which at brat Ijen 
posterior lo that of tike superficial 
liw, but f by a twist in both, cornea 
to 3ie m front of the latter, The 
deep fascia blend* with the tendon 
throughout its length, and the adieus 
nnificle is inerted inio its anterior 
fttlgp. A strong fascial band, about 
two inches in width, arizes from the 
talers! supnwundyloid creat, di> 
seen da over the lateral bead of the 
gastrocnemius muaefe forming a 
ifmove in the fleshy part of the mm* 
ela, and fu^ea with the latvid tendon 
of the biceps feme™ and semitondi- 
nets us mqaclec, thus Eiecon-iinga part 
of the stoy apparatus of the pelvic 
limb (Fig, 29Ioh A small bursi 
I Bursa tendinis rn. pgimetnii) ties 
in front of the insertion on the tuber 
r-alcia, and a large bursa (calcanea 
oubtoidiw) la interju^enj between 
Ihe two tendons from the twist 
downward to the middle of the hock. 
The superficial digital flexor lies be¬ 
tween tiie two heads and b adherent 
to the Emend one (Fig. 594), The 
term tend® calcaneus or tend d Ach'l- 
lia b a convenient designation for 
thip HRKTV«Ate(l tendons in the distal part of the leg which ore attache*! to the tuber 
calcitL 
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ttrlalimu — Anteriorly, the Elide joint, the superficial ilisitftl flexor, popfiteus, 
tlwp (Jijfitnl flexor, popliteal vessels, and tihijil nerve; medially (above), the semi- 
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t«nditw«*, s^mimembraiHrtUfl. and add***, (below) 

(above), the bicep* femoris and peroneal nerve, (below) the fa**a and skin, 
popliteal lymph elands lie on the upper part of the muscle. 
iJJottf^Mppfy.- T’oplii'^ art«y- 

2 Coleus '? Fie- 2»).—TW* muscle is very small in the he™.'. It Am ftlon^ 
the Intend bonier of the gastrocnemius under tbs common deep fascia, on the prox¬ 
imal half of the lateral surface of the leg 

/^rttoti^ 1 The^ndon 1 of the gastrncminitie, at the distal fourth of the leg 

jjfrSm.-ItTa thfnjfehy baud, usually about an inch (m- 2 to 3 
width, and terminates on a thin tcndoD which fuses with that of the jpwtro^ 

^Superficially, the ikin, fasda, and peroneal nerve; deeply, the 

lateral extensor and deep flexor. 

—Poatcrior tibial artery. 

3 Tuwirtcial dilit^ d fleaor”iM. flexor digitalis pedis npofidnlis) (Figs. K«. 
SJ96 ’®?rSe pSLnal pert of thi, mnsele Ik* between and under cover of 
Jl-'iwo heads of the gastrocnemius It ranaate almost entirely of a strong teodwi, 

•he belly being very little developed, 

Orwin-—The eupracoiniyloid fossa of the femur. 

fusion.- (lj The tuber raid*; (2) ihe eminences on ™th ™lo of iU*P«* 
iaud mtiremitv of the second phalanx, and the distal extrem.ty of the first phalanx 

sssssK* V* o. •-£*«£- 
■^cs^nSsftfss: *.-»»*-*•<«*■ 

dck-lv covered with fleshy flbera ^ far a* the upper thnd Idfti ^ ^ 

intimatrfy ** ^ nirfaw^f ttw gartioeMmtes 

di^ third of the tibia it £ pdEtf the hock 

tendon, and then «deis, and detach** on cither side 

Lt wid^na out, fonnai| Lisort of \ P - ■ « tho tiiwaJ tecdons of the 

the tibia to the middle of the ^ A u-ndon at the point of the 

cdtaoet) iff wtfitliiTiffi pm*?ot on the wide 

bMk itelafiow.—r«terioH,. ;!»**»-£ £»■ 
remoro-patellar cajwule, the popliteus, the dwp He* OT « *“ 1 pop 
medially, the tibial nerve. 

Bhx^-suppln— Posterior femoral artery, 

fSSSEiS! 5TU <aa **. **$%£*J*SSz 

3^te*«w-‘s sticaa * 

• The Hjleua Is HrtftH. IcdnM with tbs ^ of the **»-"*- under H* 

ri*uir iriftp# |H«. 
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the middle third of the posterior and the upper psirt of the lateral border of 

the tibia h the posterior border of tie fibula, and the interosseous ligament 

7nstrf ion—The semilunar ercat and the adjacent surface of the cartilage of 
the third phsdsoix. 

Aditm. —To flex the digit and to extern I the hock joint. 

Sfruefure.—(1) The medial head is tinned the long digital flexor {M- flexor 
digitalis longue); it ifi easily isolated (Figs. 3BS, 5S4 1 . It ha* a fusiform belly* which 
crosses the leg obliquely and lies m a groove formed by the other head? and the 
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popliteui. This tenniimtiw near the lower third of the tibia on a Found tendon 
which descends in a canal in the medial ligament of the hook, and joins the com¬ 
mon tendon about a third of the way down the metatarsus. In its course over 
the mettini surface of the hock the UMidon is provided with a synovia] sheath 
which extends from the distal fourth of the tibia to the junction with the prin¬ 
cipal tendon, {2} The superficial heart is the tibialis posterior IM. tibialis pos¬ 
terior); si is only partially separable from the deep head. H has a flattened belly, 
terminating iwar the distal third of the tibia on a Hat tendon which toon fuses 
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with the principal tendon. (3) The deep head, the flexor hallucLs (M. flcior 
halluds longue), is much the largest, It lies on the posterior surface of the tibia, 
from the popliteal line outward and downward. The belty contains much tendi¬ 
nous tissue,, and tcrniLnalea behind the distal end of the tibia on a strong round ten- 
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dotkr The latter pqcpivRi the tendon of the tibialis posterior, ripwrends in the tarsal 
groove, bound down by the strong plantar annular ligament (Ligament itm locini- 
aUimj and enveloped In a synovia] sheath, receives the tendon of the medial head 
below the hock t and, n little further down* the so-called chech ligament (Caput 
teodineum). The tendon i a partly cartilaginous where it playa over the hbular 
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Sj^raal bone. The tuul sheath (Vagina taisea) begin* two to three inches (ol 
5 to 7.5 cm.] above the level of the medial malleolus* and extends about one-fourth 
of the way down the metataieua. The cheek ligament resembled that of the fore 
limb, except that it ts longer and very much weaker; it may be absent.® In the 
mule it is uroaliy absent. The remainder of the tendon is arranged like that of the 
thoracic limb. 
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Relations — Anteriorly, the tibia and fibula, the peptiteus, lateral Extensor, 
tibialis anterior, ami the tibia! vtrala; posteriorly* the gflatrocceralua, superficial 
flexor, and the tibia! nerve; late rally, the fascia, akin, and the coleus; medially* 
the fascia and skin. 

i This might well be ™JUd the tana] (teodinoiai) head of the dwp llrwr. 
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Blood-mipjtly .—Posterior tiblal artery. 

Ntrt^supply .—Tibifli nerve. 

5. Fopliteus (Fig. 20S).—This thick, triangular muscle lies on the posterior 
surface of the tibia above the popliteal line, 

Oripiu.-^A ftm all depression on the lateral cpicgndyls of the femur, close to 
the articular surface and under the lateral ligament. 

/nAcrtwro — A triangular area on the posterior surface of the tibia, proximal and 
medial to the popliteal line;, also the proximal half of the medial border and a 
narrow adjacent part of the medial surface of the tibia. 

.4chon,—To Bex the fmnoro-tlbial joint and to rotate the leg inward. 

^Slrycfunc.—The strong tendon qf origin lies at first under the lateral ligament* 
and curves backward and inward over the lateral condyle of the tibia in contact 
with the lateral meniscus; it is invested by a reflection of the synovial Membrane 
of the joint (Fig. 584). The tendon is succeeded by a thick triangular belly p the 
fiber* of which are directed medially in the proximal part, hvl indine downward 
below. 

—Superficially, the fascia and skin, semitendjn&euB, gatflrticnemiuB, 
superficial flexor; deeply, the femoro-tibial join!., the tibia, the popliteal vessels 
and their dlsiidons. The saphenous vessels and nerve lie along the medial border 
of the muscle, separated from it, however, by the deep fascia, 

Bixxi^ujrpiy. —Pop3it«U and posterior tibia! arteries, 

^VeTTe-ffKppfy,—Tibia! nerve. 


MUSOJES OF THE METATARSUS AND DIGIT 

Extensor digitalis brevis.—This small muscle lies in the angle of union of the 
tendons of the long and lateral extensor* of the digit (Fig. 203.) 

Origin. —The lateral tendon of the percneiis tertiuB, the middle annular liga¬ 
ment, and the lateral ligament of the hock. 

Jnwrftflfi.—The tendons of the long and lateral esrtenwia. 

Action,—To aastst the long extensor. 

Sfruitfur*,—It is principally fleshy, having a superficial origin from the annular 
ligament, and a deep one (by a thin tendon) from the lateral tendon of the peroneua 
tertius. The insertion is by a thin tendon, 

Rtlation *.-—Superficially , the skin and fascia and the tendons of the long and 
lateral extensors; deeply, the tarsal Joint capsule, the great metatarsal artery , and 
the deep peroneal nerve. 

Great metatarsal artery. 

Ntm-tuppi ^—]Deep peroneal nerve. 

The mterosaei and lumbricales are arranged like those of the thoracic limb, 
the only noticeable difference being the greater development of the lumbrkaJea in 
the pelvic iimbw 


THE MUSCLES OF THE 01 

Muscles of the Fact 

Tbs ttnaaaua faciei presents ae a special feature tbs sstwdve frontiHF. 
muscle, which e*vma the frontal and nasal regions. 

Tbs orbicularis oris dose not form a complete ring, the defect being Ln the 
middle of the upper lip. 

The levator aasoSah tails is extensive, thin, and not very distinct from the 
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frontsJitf- it divides into two lavcn? h belwocn which the hrvaior labli aupmoru* 
proprinr! and the lateral dilator of the iu*1rit p&a-L The superficial layer end* in 
the nostril and upper lip, the deep taver on the parietal nasal cartilages and on 
the Burial procesy of the premaailla. 

The levmlor labii superioris proprius arises on and before the facial tuberosity 
ajid terminates by several tendon* in the nuisde, It passes between the two layers 
of the preceding, muscle, blending in part with the deep layer. 
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The iygomafcieus is much atronger than in the home. It arise* cm the masse¬ 
teric fascia, and ends chiefly in the upper lip. 

The depressor Labii superiors arises just in front, of the facial tuberwhy, and 
divides usually into two branches, which terminate in a number of tendons that 
form a network in the muiule and upper Up. 

The incisivm inferior id a small, rounded muscle, which arises on the body of 
the mandible below the second and third incisors, and ends in the lower lip, blending 
with the orbicularis. 

The depressor libit inf eri oris is thin, and does not extend so far baeirward 
as in the horse; only the anterior end is distinct from the buccinator. 
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The buccinator ahow.H m marked variation, but its .tupcrficiaJ layer is well 
developed. 

The dilatator naris lateralis arin^s in front of the facial tuberofiilv, parses for¬ 
ward between the branches of the levator nasolabialls and terminate in ihe 
lateral wing of the nostril 

The dilatator naris aplcalis is situated. m t Lc tnntjc.li- anrl joins its fallow at a 
median rapb£. It artBea on the border and upper surface of the body of the pre- 
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maxilla, the fibers pacing obliquely upward and outward to the medial wing of the 
nostril. 

The dorsal part of ihe Lateralis nasi arista from the unurior part «f the dorsal 
parietal cartilage mud ends in the medial wing of the nostril 

The ventral part of the lateralis nasi consists of two layers which arise on the 
naaal pnn&m of the premaxiEEn and the ventral parietal cartilage and end in the 
lateral wing of the nostril. 

The orbicularis oeuli is well developed. 

Thn eomigator supemtii is not present as a separate muscle, ita place and 
function being taken by the frontalis 

The malaria la broad, and spreads out bdow on the fascia over the buccinator 
and majraater; it b divided into two parts. 


MANDIBULAR MUSCLES 

The masseter i-§ not to large nn in the home; a conridctmblc pan til it afirci 
on the facial tuberosity and is difvetod obliquely backward and downward, so that 
it would dmw the lower jaw forward as well as upward. 

The temporalis oonfurms to the temporal fossa, and b therefore longer and 
entirely lateral in position. 

The pterygojdtma med Emits hrwm from the lateral surface of the perpendicular 
part of the palatine bone and from the pterygoid process. Srnoe the origin is nearer 
the median plane and the insertion further from it than in the home, the muscle 
producer more marked lateral movement of the mandible. 


THE frnJ&CLEB Of THE OX, 


The pierygcideus lateralis la ftatV^ntd t raiLErvprscly., wide and thin in front,, 
narrower and thicker behind. It ha* an extensive origin in the pterygopalatine 
fgsiSa, where it is partly covered by the pterygoideug medialis. 

The nccipitomAndibtilanfi fa absent* 

The digastric us hm n lendinoui origin on thn pamma^toid process of the 
occipital bone; its bellkare snhort and thick. The intermedlatt tendon is round 
and thick; it does not perforate the stylo-hyoidei^, The anterior bellies are con¬ 
nected beneath the iwt of rhc tongue by a layer of transverse muscle-fibers termed 
the transversal* mftndibui*. 
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HYOID MUSCLES 

The myto-hyoideus is thicker and more extensive than in the horse. 

The stylo-hyoideus has a long, slender tendon of origin which is attached to 
the muscular angle of the great oorau of the hyoid bone. The insertion is fleahy 
and is not perforated by the Jigastrictis. 

The gemo-hymdeus hi much more developed than in the home. 

The kerato-hyoideus has an additional attachment on the middle coma of 
the hyoid bone. 

The hyoideus transveisus is bifid. 

The Bteroo-tbyxo-hyoldcos has no intermediate tendon and is thicker. 







HUSdift DI THE N ECX — HOWLC* Of THE THORAX ^40 

The omo-hyoideua arista as a thin band from the fascia over the third and 
fourth cervical vertebra. Il blends here with the rectus capitis ventralL* inaior. 
The oteipho-hyoidetis L- thick. Its large lateral purl entirely covers the para- 
mastoid process {from which it arises) and is inserted into the muscular angle of 
the great cumiL The smaller medial pari arises from the ventral end of the para- 
mastoid process and ends on the medial face of the great cornu be lew the dorsal 
end. 


Musa re of the Neck 
A- VENTRAL GROUP 

The cervical cu Line ns is aWnt, 

The sMmfwtgphfl] tens consists of two muscles which arise from the ituinu- 
hriurn stem! and find costal cartilage. The superficial muscle, the Bterno-niHndib- 
ulari5 T h inerted on the anterior border of the master, the ramus of the mandible. 
And the buccal fascia. The deep muscle is the stemo-mastoideus; it crosses under 
the preceding and ends on the mastoid processes, the mandible,, and. in common 
with Lhe rectus capitis totnlh major h on the basilar part of the occipital beno. 

Thera am two scalvni. TFiu scalenus. ventmlis (a primar cost®) arisen from 
the transvcise processes of the third Id the seventh cervical vertebra ami ends on 
the first rib. It ie traversed by the roots of the brachial ptmus which divide it 
into bundles. The scalenus dorsalis (s. supraeostalls) arises usually on the trans- 
I'erae prueesses of the fourth, fifth, and sixth cervical vertebra, lb wide posterior 
part lies on the ventral part of the asmtus vctitialis: and ends on the Fourth rib. 

The rectus capitis veniraiis major arises on the third to the sixth cervical 
tudmne pawemca, and Mends at ita insertion with the sterncKmastoideoa and 
the cliddn-niastoideus. 

The rectus capitis ventralis minor is loiter than in the home 

The rectus capitis lateralis and longns colli resemble those of the hntsc. 

The iotertransvErsaies are huge. From the sixth cervical vertebra forward 
they form a muscular mate (M. intertranevereaTius bogus) which is inserted into 
the wing of the atlaa. 


B. LATERAL GROUP 

The spEcnius is thin. It arises diradly from the first three or four thoracic 
spines, and ends by fi thin tendon on the occipital bone r thr wing of the atlsa, 
and the tmnaveree process of the asria, blending with the brachiocephatieuB, longiis- 
simus capita ct Atlantis, and omo-transverwitis. The ccmplexus arises as far 
bock as the eighth or ninth thoracic vertebra- 


Muscles of the Thorax 

The IcvEtores costa rum number ten or eleven pains. 

The external intercostal muscles are thick' they terminate at the ooeto- 
chandrai j u net iom. The internal intercostals are specially thick in relation to the 
cartilages of the sternal ribs; here there exert bundles (comparable to the levatura 
cueraniui) which ore attached io Front to the sternum, behind to a rntal cartilage. 
The interosseous part thins toward the upper end of the spsc^. 

The diaphragm present* several important differential features. Its slope b 
muen steeper and its width is greater than in the horse. The upper limit of the 
eo&tal attachment extends almost in a straight line from the last rib about a fiand- 
breadt b below ita vertebral end to the junction of the eighth rib with its cartilage. 


The KUBCLEa OF mi: ox 
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ansi along the latter to the sternum, Tn exceptional cams them la no attachment 
to the twelfth rib, The mirilinc dopes from the twelfth thoracic vertebra oblique ]y 
ad far as the foramen verue cave, beyond which it is almost vertical. The right 
crus diodes into two branches,, which circumscribe the hiatus cesophageLis r unite 
below p and then spread out in the tendinous center. The left crus is small. The 
hiatus cp^ophagettR Is situated about a hand breadth (10 em.) below the eighth 
thoracic vertebra, a little to the left of the median plane. A serous j*ao or burna is 
located to the right of and vent rai to the cmphAgUl. The foramen veme cava la 
a little more ventral and olmc&t in, the median plane. 1 

In the sheep the costal attachment differs from that of the ox. The upper 
limit of the attachment emends in a gentle cun r o (convex Ycntrally) from the 
last rib about the junction of ha middle and ventral thirds to the ventral end of 
the ninth rib, 

Muscles of the Back and loins 


The aerratus dorsalis anterior b very thin. It is inserted on the fifth to the 
eighth rihs when fully developed, but it may be reduced to two or three digitatiom, 
or may be absent. The serratua dorsalis posterior m incited on the last three or 
four ribe by wide digitatLon*. 

The iongissimus, co&tarum baa o lumbar portion which is attached to the 
lumbar transverse processes and the tuber coum 

The longissimus doraj resembles that of the home, but it is more fleshy ante¬ 
riorly, and the spinalis dumi is clearly distinguishable from the common mass. Tn 
the lumbar region the tendon* meet acrowg the summits of the spines. 

EnterLrmiversaleF are present in the back, and interspcrialeG in the back and 
loins. 


Muscles of the Tail 


These resemble in general those nf the horse] the coccygtus jg p however, much 
more developed. 


Abdominal muscles 


The obliqutkt abdominis extemus is somewhat thinner and bse a lees extensive 
origin, which begin* at the lower part of the fifth intercostal space and end* on 
the last rib above its middle, The direction of the fibers in the flank is horizontal, 
and they do not reach to Lhe tuber c«xtf r nor br high ns the lumbar transverse proc¬ 
esses, [In this region the abdominal tunic has a strung attachment to the point 
of the hip and the lumbo-doisol fascia.) The external inguinal ring Is k™ oblique 
than in the home. There is a lateral lamina of fascia extending to the akin on the 
udder of the cow and the scrotum in the buH, 

The obliquus abdominis interims is more developed and has an additional 
origin from the lunibo^amal fascia. The aponeurosis blends with that of the 
external oblique near the linea alba, and detaches a layer which assist* in the 
formation of the internal sheath of lhe rectus abdominis. 

The rectus abdominis arises on the lateral border of the sternum as far for¬ 
ward as the third costal cartilage. The two muscles are separated, except near 
the pehis h by an interval varying from two to four inches (ea. 5 to 16 cm.), m that 
this part of the abdominal wall U entirely fibrous, (Hie umbilicus is in a trans¬ 
verse plane through the third lumbar vertebra.) There are five tendinous inscrip¬ 
tions, near the second of which usually there is a foramen for the passage of the 
subcutaneous abdominal vein. The piepubic tendon has, in addition to lateral 

1 Tbe *t*n?al pan is tlrariy tsimbls Frem the cwtal part. The costal attachment Id 
heug bhcs osJy extead* Id tb* t wrinh rib. The lut digitalioa u lb ua tarns hva nr d^bt Lhthm 
(», 18 Lo 20 cm.) ahovr the comspooduig digttatJofl of tbs trunverpufli abJotninift. Ttanr are 
oedmII LntmaediBle dixitst ions at tbs lact two inirrcWLn] jipcun. 
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branches inscrtwl into the mo-pwtiuu] eminences, ft etractf att&r.hiui-M to the 
symphysis pelvis,, a structure about four inches wide (ca. 10 cm.) whose nbere 
m directed downward and forward from the symphysis td the prepubic tendon, 
bo that the abdoorinAl wall ig smngl y retracted and almost vertical at ita junction 
with the pubis. 

The transvereus abdominis pnsaenta no striking differential features, The 
traxun-ewlift fascia la strung and distinct except over the diaphragm. 



i_ muscles of the shoulder girdle 

The trapezius is thick, wide and undivided. It arises on the ligamentum 
nut-he and supraspinous ligament. from the atlas to the twelfth thoracic vertebra 
and ends on the scapular apine. 

The omo-traiievemArius arisra on the wing of the atlas, ami, inconstantly, 
the inxKV^rae pronto of the axis and is inserted into the scapular spine and fascia. 

The rhomboids us arises on the ligamentum nuchas Imm the second cervical 
to the eighth thoracic vertebra. 

The iatiasimus dorei has a broad tendon of origin, which blends with the 
lumbo-dotva! fa^ia; it is also attached to the tenth and eleventh ribs, ako the 
ninth or twelfth, and the fascia over the external intereostal and oblique abdominal 
muscles The anterior fibers end on t ht tendon of the teitaa major, the middle 
juirt on an aponcuradfi on the medial surface of the caput longuin r and the posterior 
part on a tendon which is conuntin to this muscle and the sleep pectoral. 

The brachiDceplulkos has iwo distinct parts. The dorsal division, the cleido- 
gccipitaJiSk ftiiaca on the occipital bone and the ligamentum nuch®. The ventral 
part, the deido-mastoidaus, Lm smaller and arises by a round tendon on the mastoid 
process and the rectue capita ventndis major, and by a thin tendon on the mandible. 
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The superficial pectoral mu&de h thinner chan in the horse and ite two parte 
are not so clearly separable, The deep pectoral imjF-clip aitera a* far forward a* the 
second cceilal cartilagE andia undivided, SoraC authors Consider that the scapular 
portion Is represented by a atuall muscle which arises from the cartilages and sternal 
end of the first rib and pa&ea upward to eud on the deep face of the bmebioceph- 
oiicus in front of the shoulder joint j it seems quite plausiblej however, that this 
is the homologue of the aubdavius muscle of man. A tendon along the donud edge 
of the deep pectoral blend* with the IftthwimtU dom anti ct^Beo-bmehiatLs- 

The aemtus venrralis Ls clearly divided into cervical and thoracic parts. 
The former is large and extends from the third tor second) cervical vertebra to 
the fifth rib j being overlapped behind by the thoracic part. It is inserted on a 
large iriiuiplnr are* on the antertH5uperior pwl of the coital surface of the Fcapuh. 
The thoracic part is relatively thin and is covered by a very strong aponeurosis; 
it is attached to the fourth to the ninth ribs by tax digitaiions, and is inserted by a 
flat tendon which insinuates itself between the middle and posterior parts of the 
sob^caputaris to end on a rough line—equivalent to the posterior Beriatus area of 
the borne—and bIbo on the cartilage of the scapula in continuity with this tine, 

EL MUSCLES OF THE SHOULDER 

The deltoid is clearly divided into acromial and scapular parts. The former 
(Pars acromiaJia) arises on the acromion, the latter (Pais scapularis) on the posterior 
border of the scapuLa and the aponeurotic covering of the infraspinatus. The 
scapular part of the musdc IB largely inserted into the fascia Covering the triceps. 

The Eupraspmatua, infraspinatus, and teres minor do not differ materially 
from those of the horse. 

The eubscapularis criTisi-te of three parts with a common tendon of insertion. 

The teres major and coraco-brachlalis resemble thoee of the ho™. 

The capsularis is absent. 

HL MUSCLES Of THE ARM 

The bbep£ is smaller and Ihr tendinous, and b situated more medially than 
in the horse. The tendon of origin Ls flat, and It bound down in the intertubemf or 
bicipital groove by a fibrous band. The Leaden to the extensor carpi radiaiis is 
Jara distinct than in the horse. {In the sheep the tendon of origin k round and is 
invested by the synovial membrane of the shoulder joint. The tendon of inser¬ 
tion bifurcates; one branch ends on the tuberosity of the radius, the other on 
the ulna.) 

The medial head of the triceps is more developed than in the horse, and ex- 
tend* up to the neck of the huroeim. 

Thc tensor fascue antibrachil b a Blender muscle which liw along the posterior 
border of the tricep*. 

IV + MUSCLES OF THE FOREARM AND MANUS 
A, ExTEjfBOB Diraios 

The extensor oupi radii Us it like that of the horse. There is sometimes a 
amah muscle tying along its medial border, which may represent the extenfioree 
poOirijs. 

Them are three digital extensors: 1. The common digital extensor (M- ex¬ 
tensor digital^ communis} arises by two heads from the lateral epkondylc ol the 
humerus and from the ulna. The heads fuse about the middle of the forearm, and 
terminate soon on a tendon which pwieg over the carpus and metacarpus, gradu¬ 
ally helming forward. At the fetlock joint ft divides into two branches, each of 
which is inserted into the extensor process of the corresponding third phalanx. 2, 
The medial digital extensor (M, extensor digfri tertii propiius) arises on the lateral 
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epicondyle, add U inserted by two branches into the second! and third phalanges 
of the medial digit. The tendon receives two reinforcing slips from the suspensory 
ligament- 3- The Lateral digital extensor <:M, extensor digitalis Lateralis s- digit! 
qMarti proprius) is stronger than that of the horse; it arises from the lateral tignr 
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ment of the elbow joint, the lateral tuberosity of the radius, and the ulna- The 
tendon terminates like that of the preceding muscle. 1 

The extensor carpi ohli^uus resembles that of the horse. 

1 it culv he- rtmivi-lifld that, m addmon ta the tisteasion action, Uk oocamofl extensor apptoia- 
taftto* tbe dighfl, wbllfi the ofkn tcod to xbduct them. 
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The extensor tendon* art l>oimd down at the carpus by an Annular ligament, 
and art' furnished nith synovial sheaths (Figs. 307 , 306 ) r 


B. Flexor Division 

The three flexors of the carpus are like thaw of the horsc h but the tong tendon 
of the lateral flexor eniLi on the large metacarpal bone, not on the small one. The 
tendon of the medial flexor naturally ends on the medial part- of the lance meta¬ 
carpal boce. 

The superficial! digital flexor is somewhat blended at it* origin with I he middle 
flexor of the carpus. It divide* into two bellies, uuperfieial and deep, terminating 




FW- 3V7.—Rimr C^ni hP Op »i-ni &rmm ut 
Friwfvu4tJ«i* , m» Im^m’-rwPi tanou+Vm, 

I, Libriitur eupi. r«HlJri ■iLhi qrrarliJ ikrii h U idH 1m™ {i^i: t. 
mbmMlh ir> m±Ki bui> i#"j; tf K nliWif 1S14IU Leri I. priqinw . i. nUrtm lUcitmEu 


Fla W.-Hiwt Ciarn nr Ox wrrm ELnM uro 
Stjivtul^mkaxu Ihjectm; Medul View. 

r*iTP( -nIXyjniiA, milh r>nin.i*| 

; JT, nnviaJ: 


nil t «*j * #. P «;LrT« i!i K ta phifcilr... with, lyoarwt -tafttb TO ff, (T. IlLurU IlHTkU*. with hbH 

(r r J: r, fUMT|- *wi TxdimO*. wilh ^u™J AunH : A. J#*p lOpi^ &***. mils VmuJ dnUi CT}; B, tanr tmrpk 

ulnmrw; 10, iu^citamj di^iijJ fciuf. whib wkwmJ IF; ft. 6, < nwLmruyvM „ ft flu* nd*F V 


on tendons at the duslal part of the forearm. The superficial tendon po*sfw* over 
the posterior annu l sir ligament (Lig. carpi Iransvcraum}, perforates the metacarpal 
fracm, and jolna the deep tendon about the middle of ihe metacarpus. The deep 
belly is connected with the deep flexor by a strong fibrous band, ltd tendon pvu&ca 
under the annular Ligament of the carpus in a groove on the deep flexor, from which 
it receive* fibers The conjoined tendon soon bifurcate*, each branch receiving a 
reinforcing band from the suspensory ligament r and forming near the fetlock a 
ring for the corresponding branch of the deep flexor tendon. Fussing under two 
digital annular ligaments* they a m inserted into the volar surfaces of thE* second 
phalanges by three slips. 
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The deep digital flexor inn the some heads as in the horse, the humeral head, 
n* before mentioned, being connected with the deep part of the superficial flexor* 
The tendon; which U not reinforced by a check ligament as in the horse* divides 
□ear the chain] end of the me la carpus into two branches which are inserted into the 
volar scurf are* of the third phalanges. 

The synovia] sheaths at the carpus present the following special featurea; 
One ts found in connection with the tendon of the superficial part of the superficial 
flexor of the digits- There is a common sheath for the tendons of the common ex¬ 
tensor and the medial extensor. 

Burst may occur under the tendons of the proper extensors of the digits at the 
fetlock- they arc roiL-iant only in old animals, The branches of the tendon os 
the common extensor are provided with synovial sheaths from their origin to the 
middle of the second phalanx. There are two digits! synovial ^heaths for the 
flexor tendon*- they may communicate at their upper pari, and they extend from 
the distal third of the metacarpus nearly to the distal sesamoid*. Burst? ores r 
between the Latter and the branch is of the deep flexor tendon- 

A feeble pronator teres is present on the medial surface of the elbow along th# 
medial OoHateraJ Ligament, 

The fascia on the volar face of the metacarpus and digit u very thick. It is 
continuous above with the ligamcntum carpi tnuuvwsum, ami is attached on either 
fide Iq the metacarpal bone. At the fetlock it forms the fibrous basis for the small 
claws, and below this it detaches two strong bands winch diverge to be inserted into 
the second and third phalange^ blending with the collateral llgamcnta. 

The lumbficjiles art absent* unless wo rtgard as auch the muscular bijndlra 
which arise on the deep flexor and ore inserted into the superficial flexor tendon at 
the carpus. 

The interosseus medium, or suspensory ligament* is somewhat more muscular 
than in the florae; indeed, in the young subject it may be almost entirely fleshy 
It* arrangement is somewhat complex, Single at its origin, it detaches about the 
middle of the metacarpus a band which Join* the tendon of the superficial flexor 
and concurs near the fetlock in the formation of the ring for the deep flexor lencfonJ 
A little lower down it divides into three and then into five branches, The aboxial 
branches (two pairs} are attached to the corresponding sesamoid* and tendons of 
the proper extensors, while the middle branch passes through the sulcus at the digital 
end of the metacarpus and bifurcates, each division fusing with the tendon of the 
corresponding proper extensor 


The Muscles of the Pelvic Limb 

L THE SUBLUMBAR MUSCLES 

The psoas minor begins at the due between the twelfth and thirteenth thoracic 
vertebra. 

The psoas major has a fleshy origin on the posterior herder of the last rib* and 
a thin tendon attached to the twelfth rib; it ht relatively narrower than in the horee 
and does not entirely cover the quadratic lumborum. 

The Hiatus begin* under the body of the sixth lumbar vertebra, and w more 
closely united with the psoas major than in the florae. 

The quadratus 1 Limbo nun extends as far forward as the body of the tenth or 
eleventh thoracic vertebra. It w wider than fo the horse and extends beyond the 
Lateral border of the psoas major. 

*■* whid > ~ ^ 
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IL LATERAL MUSCLES OF THE HIP AND THIGH (Firs. » 3 h 30 #) 

The tensor fweim tat* La large, and the fleshy part extends further down than 
in the horse. 

Thsi gluteus superfieialis m not preAcnl as such; apparently ila anterior part 
has fused with the tensor faacie latte and its posterior part with the biceps lemoria. 

The glutens medlttt is small, the lumbar part being hm^nificut anil extend¬ 
ing forward only to the fourth lumbar vertebra- Its Hoop portion (gluteuR ne> 
ersaoriua) Lfl easily separably and its strung tendon is inserted Lntu the femur below 
the troehanter major, under cover of the upper 
psftrt of the vastus Lateral La, 

The gluteus profundus is thsn f but exten¬ 
sive, arising as far forward as the tuber cuxit, 
and from the lower part of thes&ero-acialk liga¬ 
ment. The fibers converge on a broad, strong 
tendon which pusiffl under the upper part of 
the vastus La lend is, und is inserted into a tu¬ 
bercle tk short distance below the great tro¬ 
chanter. 

The bleeps femoris La very wide at its 
upper part, having apparently absorbed the 
posterior part of the superficial gluteus. It 
arises from the Mttll spines, sacrcHirlfttic liga¬ 
ment, and tuber uscbiL It in divided by a 
fibro-clastie! septum in the thigh into two pur- 
tioua p which end in front and below on a wide 
aponeurosis; the tatter is attached to the patella 
and its lateral ligament and blends with the fas¬ 
cia cruris and fascia lata. Them ta no femoral 
attachment, but many fibers go to the fascia 
lata. A large burn a occurs between the muscle 
and the great troehanter in the adult. The 
part of the tendon which fusea with the lateral 
patellar ligament presents a fibru-canilttginoLis , ^ fcm A. F T“ ,, 'S" C *™ A 

thickening, and an extawvebursa is mlerpo*cd * DTjI1, ° r 

between It and the lateral condyle of lire femur. * Qhi^ uiw: r . «, 

. 1 *1 , lr *J | j| llfflJlf * jjH^| 

A Liyrr derived from (lw fwei* Ul* i» Intimately »nn» ; It?. fmLinniBibfuiQMM; JO, **FUucB»mJ^ 
adherent to the dee-p fact of the mueele, und cuh occur u>: j i, tachHmmr i^rn^L. is. tSbv con; 
In which thin fa*SA in mptmed hy r he trochanter umjer, it, tj** Mil: **, »r li i i m*j«i m, *.c.i< 
thm filing the muade behind the CAtut fji*d- 

b*rirr-B*um. UlL tin KOa^Jm-.) 

Thr- semitendinoius and semimemfcrano- 

wm arise on the ischium only. The latter Is very large and has a branch attached 
to the medial condyle of the tibia, 

HL ANTERIOR MUSCLES OF THE THIGH 

The quadriceps femoria resembles that of the home? but the vast! (and es¬ 
pecially the medial one) are not so thick, and the vasteiH intermedium is more dearly 
BCpar^ble, and cumdata of two parts. Bure* occur under the insertions of the 
medial and lateral vasti F and often under the end of the rectus in the adult. 

The articukris garni La a small muscle which lies under the distal part of the 
vastus intermedium and is partly inserted on the suprapatellar cul-de-sac of tha 
synovial membrane of the stifle joint. 

The capsuiaris is absent. 
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JV- MEDIAL MUSCLES OF THE HUGH 

The sartorius afi^ by two heads, one from tk tfludon of tht peo&s minor 
and the ilkc fascia, the other from the shaft of lie ilium. The femoral wseli 
pans between them. 

The grxdlia is more eitemmiy mutad with ita fellow at its origin than in the 
horse. 

The pectineus k large, and arises by a single head from the pubk and prepubic 
tendon. It divides into two branches, one of which is inserted m in the bnree, 
while the other extends to the medial epicendyie of the femur. 

The adductor resemblea that of tie horse, but does not reach to the medial 
condyle of the femur. 

The quadratic femoris and obturator extemns resemble there of the home. 

The obturator intemus has no iliac head, and its tendon pasura through the 
obturator foramen. 

The gemellus is large; some of Its fibers of origin join the obturator internus 
through the lesser sciatic foramen. 


V. MUSOJES OF THE LEG AND FOOT 
A- BOKM-LATEftAL Gnoop 

There am four digital extensors, two of which ate fused with each other and 
the peioneua tertiua in the upper third uf the leg. 

1, The long digital citeoscr [M. extensor digitalis longua) arises in common 
with the ppruntfus tertius and the medial extensor in the extensor fossa of the femur, 
and separates from the other muscles near the middle of the log. At the distal 
end of the tibia it terminates on a tendon which passes down over the hock [bound 
down by two annular ligaments) and ends like that of the thoracic limb, 

2, The medial digital extensor (M, ext^-mior digili icrtii proprius) arises in com¬ 
mon with the preceding muscle and the pcioneus tertius, and is covered by them 
In the hL t.-tftl third of the tibia. Its tendon passe* under the annular ligamcnta 
between those of its eogeneza and ends on the second phalanx of the medial digit, 

3- Thu lateral digital extensor (M, extensor digitalis lateralis s. digits quorti 
proprius) 1 arisen on the lateral ligament of the stifle joint and the lateral condyle of 
the tibia, Ik tendon paover the lateral surface of the hock, and terminates 
un the dorsal surface uf the second phalanx of the lateral digit. 

The reinforcing bands from the suspensory ligament are Arranged aa in the 
forcliiub. 

4 , The short digital extensor (M, extensor digitalis brevis) resembles that of 
the how; it is inserted on the tendon of the long extensor. 

The peroneus longus {not present in the horae) is situated in front of the lateral 
extensor. It arises on the lateral condyle of the tibia and the fibrous band which 
represents the shaft of the fibula, Its tendon pauses downward and backward 
over tbs Lateral surface of the hock, crosses over that of the lateral extensor and 
under the intend ligament, and ends on the first tarsal bone and the proximal end 
of the large metatarsal bone. It is enveloped by a synovial aheath. It would ap¬ 
parently act aa an inward re tutor at the hook joint. 

The perenaus tardus ia a well-developed muscle which ariaea op the oommnn 
tendon with the long and medial extensors, It has a large, fusiform belly, which 
is superficially situated on the front of the leg. Close to the tarais it ends on a 
fiat tendon, which in perforated by that of the tibialis anterior, and ends on the 
proximal end of the large metatarsal and aecemd and third (fused) taraal bones, 

1 Labrc regards this muscle u tfe kmdagia ui tfcu- pemana bmir of man ud Qtha 
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The tihiilii ulterior U ?mallfir r uid arwa hy two heads. The larger head 
spring frutn tbe lateral surface of the tuberofity and errat of the tibia; the lateral, 
smaller one jM, extensor hilludfl longue) h arises from the upper part of the lateral 
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border of the tibia and tin? fibroup band which replaces the shaft of tk fibula. The 
tendon perforates thal of the preceding mti&cle* |m^ to the medial face of the 
hoek F and end* on the metatarsal and second and third tarsal bones. 

R Piiajttasi Group 

The gastrocnemius and sole us resemble those of the home. 

The superficial digital fleior ia mofu fleshy than in the hone. Its tendon 
terminate- as in the fore limb. 
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TTk dwp digitaE flesor in general faoHnbtea that of the hense, but the tibialis 
posterior (Foperfirifll bead) ia distinct and is relativity larger Unm in the horse. 
The flexor digitalis longus (.medial bead) is al bo larger, while the flexor hallutia 
longua (deep bead) is smaller. The common tendon endu like that on the fore limb. 

The synovial sheaths and bursa of ihe muscle*; of the leg and foot are shown 
in Fig*. 312-315, 


THE MUSCLES OF THE FIG 
Muscles of the Face 

The facial cutaueuS k pale r thin, and difficult to separate from the skill. 

The orbicularis oris id little developed. 

The levator nasoLabialis b thin and pdn r a n d k undivided. 

Thi levator Inbii superioris propritis may well be termed the levator roshri. 
It baa a large peunatc belly, which arises in the preorbital fouaa. The tendon ends 
on the anterior part of the os roslri. A muscular slip connects it with the premarilla. 

The zygomatic us arises on the fascia over the masseter and coda at the angle 
of ihe mouth. 

The depressor labii infdioris separates from the buccinator only near the 
angle of the mouth- it ends by a number of tendinous branches in the lower lip. 

The dilatator nails lateralis b well developed. It arises under the levator 
rttitri and enda by a tendinous network around IHe noatrit 

The transveims nasi is represented only by a low fibers which cross over the 
oe rostri- 

Thu depressor njatri arises on the facial crest. It has a long strong tendon 
which passes below the nostril and turns dor&o-medMIy to meet the tendon of the 
opposite side and end in the skin of the snout. It depresses the snout and con¬ 
tract* the nostril. 

The malaris is absent, and the other palpebral muscles present no special 
features. 


MAfTDIEUIAR MUSCLES 

The massetnr in thick. 

The ptcrygoidcuB mcdiaiJa is wide at it* insertion. 

The pterygoideus lateralis is Largo and distinct. 

The ocdpto-mandlbulam nrisfei on the pajnmostoid prows of the occipital 
heme and ends on Lhe medial and lower surface of the mandible in front of the 
groove for the facial vessels. 


HYOID MIJStXES 

The mylo-hyaideu* constate of two more or less distinct layers, the superficial 
one being the transveraUs mandibular 

The occipito-hyoddeuBi and kcrato-hyoideus arc small 
The hyoideus transversua k absent- 

Thc omo-hyold eua and sCemo-byoidEua am referred to in connection with the 
muscles of the neck. 
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RIUEC1£S OF THE LEG AND FOOT 

The peronens tertiua h a well-developed muscle which if m great part super- 
finally situated on the Trent of the leg. It oovent the long digital attenaor, with 
which it U united except in the distal third of the teg. It arises from the extensor 
fossa of the femur by a common tendon with that muscle, 
a synovia] pouch from the femuro-tibia! Joint extending 
down under the origin. 

This tjw iR ah inch and a boll ur anare {». 3t®4 em.) in LmjjLb 
Ld kr^e Mibjttti wui around tb* lateral edge of the tendon 

lo in wpcrfiriai F*h p nub make a partial ahpath usd boderEU* 
the origin of the peroueu* lonsus ok*. 

The muscle ifl continued at the distal end of the leg 
by a strong tendon which passes over the flexion surface of 
the hoehj between the tendon of the lung extensor (lateral) 
and that of the tibialis anterior [medial), all three being 
bound down by a strong mm ufar ligament which extends 
ju'-rijflw from one mallpolus to the other, ft ends by two 
or more branches an the first and second tarsal and third 
metatarsal bones. Not rarely there us a thin tendon in¬ 
serted into the fourth metatarsal bone. The tendon usu¬ 
ally receives a e-mail branch from that of the tibialis an¬ 
terior at the annular ligament. 

The tibialis anterior h smaller than the preceding. It 
arises from the lateral surface of the tuberosity and lateral 
condyle of the tibia. At the distal end of the leg the ten¬ 
don passes under the annular ligament mentioned above 
[where it detaches a small branch to the penmens tertiua), 
and ends on the second tarsal and the proximal end of tbe 
second metatarsal bone. The terminal part passes under a 
superficial layer of the medial Ugameutof the hock t and u 
provided with a bursa, 

Theperoneua bogus descends in f ront of the fibula and 
the Lateral extensor. It arises chiefly from the lateral con¬ 
dyle of the li bin. The tendon of insertion descends through 
a groove on the lateral malleolus, crosses over the tendon* 
of the latere! extensor, then under ths lateral ligauwni to 
the plantar surface of the hock P to end on the first tareal 
bone. There is a bursa under the tendon where it lies in 
the groove on the fourth fcaiaal. The muscle is a flexor of 
ths hock. 

The long digital extensor arises in common with the 
peroneuft tertiufi, by which it is largely covered and with 
which it i* united to the distal third of the leg. Three ten¬ 
dons appear at the proximal annular ligament and extend 
downward and a little medially over the flexion surface of 
the hock. Here they me bound down by an annular liga¬ 
ment given off from ths tendon of tbe peroneus tertius and attached laterally 
to the distal end of the fibulae tarsal bone. The tendons gradually diverge as 
ihey descend the metatarsus. The central one divides at the distal end of the 
metatarsus Into two branches which end on the third phalanges of the chief 
(thiid and fourth) digits This tendon is joined before bifureating by the tendon 
of the extenaor digitalis brevis. The medial tendon end* on the second and third 
phalanges of the medial chief (third) digit. It receives a branch from the intsr- 
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ooseijp at the distal end of tk fimt phalanx^ and may detach a tendon to the second 
digit The lateral tendon m smaller; Its branches end on the third phalanges of 
the accessory (second and fifth) digits and on the lateral chief [fourth digit); there 
may be a branch to the third digit, and the branch lor the fourth may go to the 
cOfMpotwiifig branch of the central tendon. Other variations occur. 

The pyfuyHld pfcwftEh lor the ICfldoEU Of thr Eii^aiwr locglia nrw'f ptKHKtla t^xthlfl aX thfl hock 
ertendii warty half id inch fee. 1 ctn.) nbanj (be praxmLaJ aiuillLaj- iUgamrnt pjqd ma inch or more 
tea 2 to 3 cm,) below thn din La] jinmnUx U^axqhil Lq a laj^r adult 

The lateral digital extensor lice on the literal face of the leg, behind the per- 
oneufl longue r It arises from the lateral surface of the fibula, the lateral femoro- 
Ubial ligament, and the intermuscular septum between this muscle and the deep 
digital Besot. It consists of two parts. The larger anterior muscle (extensor 
digiti quarti) has a tendon which appears, a little distal to the middle of the leg, de¬ 
scends on the grooved lateral surface of the fibula, inclines Forward, crossing under 
the tendon of the p* rone us longus, and ends on tbs extensor process of the third 
phalanx of the lateral chief (fourth) digit. It receives an interosseus tendon at 
the first phalanx. The tendon of the posterior muscle (extensor digiti quinti) 
aceompaniew that of the anterior one to the tamos and descends to the lateral ac¬ 
cessory (fifth) digit. 

Tb* two t*od<ma art botLcd down at the Lateral maUrtcdtu by mi annular llgamcsi. The 
witcrwr tendon eiay r™>iv* a branch of the beg cxudht tmdnn mid wad a tcedae m die fifth 
The peuteriiir ir.ndon rosy st-ed i trinfgras* brwufc to the tendon ef thr ]*□* extensor f*r 
the fifth digit. There may be a third head which aziw frotn the middle of the fih»u 
seoLb a. drumte tendon to joia that ol the poetenor bead. 

The extensor haUucis longus m a smalEp fusiform muscle which is covered by the 
extensor longue and penmens longus. ft trite* from the proximal end of the fibula 
and its delicate tendon descends at first under that of the pereneus tertiue, inclines 
medially at the hockj and ends on the medial accesaory (second) digit. 

The extensor d i gHiMa brevis ts a wcUnJevuloped muscle which hep on the dor¬ 
sal face of the distal part of this tarsus and on the chief metatarsal bones. It arises 
from the neck of the tibia! tarsal and the body of the fibular tarsal bone, and ia 
partially divided into three parts. The teodon of the superficial part joins that of 
the long extensor for the chief digits. The deep port has two tendons which join 
those of the long extensor for the accessory digits. 

The gastrocnemius has shqrf but wide and thick heads. The lateral one is 
the larger and h united with the superficial digital flexor to the distal third of the 
leg. The tendon forme ft groove for the superficial flexor tendon above the hock 
and is inserted chiefly into the prominences on each side of the notch of the tuber 
cakia. 

The solatia is thick and wide and blends with the lateral head of the gastroc¬ 
nemius. It arises from the lateral epicondyle of the femur and the deep fascia 
at the slide. Its tendon joins that of the gastrocnemius, 

The peplitrus presents nothing remarkable. 

The superficial digital flexor has a belly of considerable saip. It arises with the 
lateral head of the gastrocnemius, with which it is fused to the distal third of the 
leg. The tendon is almost entirely enclosed by the twist of the gastrocqeimun in 
the lower part of the leg. At the tuber calcts it ie thick and largely cartilaginous, 
and is molded on the groove and ridges uf the bone. It is attached by a strong 
band to each side of the tuber calcis. A large buna under the tendon extends up¬ 
ward in the groove formed by the gastfocnemius almost to the muscular part and 
downward to the middle of the fibular tarsal bone. The tendon divides distolly 
into two branches which go to the chief digits. It also detaches from its plantar 
surface two hands which join the fascia of the Accessory di^ts 

The deep digital flexor presents three distinct heads: (1) The tibudia poa- 
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The loogUsunus costorum extends to the wing of the atlas. 

The spuiilis at ^mia pmtiia ran bo separated without much difficulty from 
the longUsimiii donai, the division from the common mass of the luma beginning 
about the first lumbar vertebra. 

The multifidus resembles that of the horse. 

.Lot crap males are present, os wtlJ as diotiart ktflrtniMSTEdes of the back 
An d loins. 


Muscles of the Tail 

The domal and lateral sacKKocc^ei ariw as far forward as the ta*t lumbar 
vertebra. CiUiit explains the twist of the tail as being due to the spiral arrangement 
of the insertions of the tendons. 


MUSCLES OF THE THORACIC LlMB 
MUSCLES OF THE SHOULDER GIRDLE 

The triperiu* is very wide, its hoe of origin extending fram the occipital bone 
to the tenth thoracic vertebra. There ia no clear division between it* two part's, 
which are both inserted into the scapular epiae. 

The omo-transversaiius resembles that uf the ox. 

The rhomboLdeus editoista of three parte. The cervical part {Rhomboideiis 
rervicaha) is greatly etovcIoped h ita origin extending from the second cervical to the 
airth thoracic vertebra. The cephalic part (Rbomboidcti@ capitis) arises wUh the 
splenitis cm the occipital bone r and is inserted with the cervical part . The thoracic 
part {Rhomboideua tbortcalta) extend* a* far back as tho ninth or tenth thoracic 
vertebra. 

The latisisimus dots! is attached to the four riba preceding the last- It is 
inserted into the medial tuberosity of the humerus. 

The brachiocephaUctis divides into two parts, the cleldo-martoideus and 
cleido-Mcipi talisi which arise un the mastoid process and nuchal mart respectively, 
and unite at the fibrous vestige of the clavicle. 

The anterior superficial pectoral muscle is thin. The posterior super®dal pec- 
torsi muscle is divided into two ports, one of which ends on the humerus, the other 
on the fascia of the forearm. The anterior deep pectoral muscle resembles that of 
the home, but its origin does not extend behind the first two ehondro^stemal joints. 
The posterior deep pectoral muscle is very long. 

The cervical part of the senatua ventralis is greatly developed, its origin ex¬ 
tending fmm Lbe wing of the atlas to the upper part of the fifth rib, and psoaing 
under the thoracic part; the latter resembles that of the ujl 


MUSCLES OF THE SHOULDER 

The deltoid is undivided; it arises from the aponeurosis covering the infra- 
ppinauis. and it ends largely on the deltoid ridge, but partly on the fascia of thu arm. 

The supraspinatus 1.4 large; it boa a email attachment to tho medial tuberosity 
and ends chiefly on the lateral tuberosity of the humerus. There is a bursa between 
the tendon and the anterior part of the lateral tuberosity. 

The infraspinatus is wide; it is inserted into a depression below the posterior 
division of the lateral tuberosity, There la a bursa between the tendon and the 
tuberosity. 

Tbc- teres minor ia targe and rounded; it ends on a tubercle between the 
lateral and deltoid tuberosities of the humerus. 


MUSCLES or THE AHH—MUSCLES DE TUX POOEAKU AWB UASTUh 


The Bub&capiilaris is very broad at its upper part. It exteucb posteriorly up 
u the dorsal angle of the scapula, but interiorly only about two-thirds of the way 
up to the vertebral border 

The toes, major presents nothing remarkable. 

The comco-hnchiolls is short, wide, and undivided. There is a burea between 
its broad tendon of origin and the'tendon of insertion of the subaeapulnria. 

The upauhuis is variable; it may be half an inch wide or very small and 
is frequently absent. 


MUSCLES OF THE ABM 

The biceps bnehii is fusiform and not greatly developed. Its tendon of origin 
ia rounded and the underlying burea communicates so freely with the shoulder joint 
as to be regarded as an evmginatiDB of the synovial membrane nf the latter. A small 
band binds down the tendon In the bicipital groove. The tendon of insertion di¬ 
vides into two branches. One branch passes hack across the medial surface of the 
neck of the radius to end cm the proximal extremity of the ulna. The other is 
attached to the radius under Cover of the bmehialis tendun. 

The hrachiilis Is large. Its tendon of insertion divides. The small branch is 
inserted into the medial border of the radius distal to the biceps tendon. The large 
branch cromcs thn medial bonder of the radius and end* on the medial surface of the 
ulna distal to the biceps tendon; there is a bursa under this tendon. 

The tensor fascia mtibracM resembles that of the horsoj but is very wide and 
bends around the posterior border of the Lricepg. 

The long hud of the triceps Li inserted into the summit of the dccrancm by two 
tendons, between which there is a synovial burnt. The lateral head is inserted into 
a crest on the lateral surface of the olecranon % a th»n tendon, under which there 
ia a buna. The medial head arise* from the proximal third of the medial surface 
of the humerus; it ia inserted into the medial surface of the olecranon by a short 
tendon, under which there is a small bursa. 

There are two ancoiiei, 

MUSCTFg OF THE FOREARM AND MANUS 

The extensor carpi radinlis is a strong, fteahy muscle, the tendon of which is 
inserted into the proximal end of the third metacarpal bone. It may be divided 
into two part* (M. extensor Carpi radiilifi KongUS, brevis). 

The extensor carpi ohllquui is well developed; it arises from the distal two-thirds 
of the lateral surface of the radius and ulna sad end* on the second metacarpal bone. 

The common digital extensor (M. extensor digital U oommuni*} arises on the 
lateral epi condyle of the humerus and the lateral ligament of the elbow, and divides 
into three ports. The tendon of the medial head end* chiefly on the third digit, 
but commonly sends a small branch to the second. The tendon of the middle head 
divide* lower down into two branches for the third and fourth (chief) digits; above 
this bifurcation it detaches a small branch to the second digit, which usually unites 
with the tendon of the extensor digit! recundi. The tendon of the deep head di¬ 
vide* into two branches, the medial one joining the tendon of the middle head, while 
the lateral one ends on the fifth digit. 

The extensor of the second digit {M, extensor digiti secimdi propriua) is covered 
by the preceding muscle, with which it is partially fused. It arises on the ulna. 
Its delicate tendon usually unites with the tendon of the middle head of the common 
extensor which goes to the second digit. 

The lateral digital Extensor (M. extensor digitalis lateralis) consists of two dis¬ 
tinct part*: (I) The large doraal muscle is the extensor di^tl quart! propriua; it 
ha* * lung tendon which cods on the fourth dig!t r and often send* a slip to the fifth 
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digit. [2) The small volar muwle is the extensor digiti quinti proprlus; it ends by 
a Eung tendon on the late ml aspect of the fifth digit. 

The supinator! when present, is a pale, thin muscular slip which sHms on the 
lateral border of the radius just above the interosseous space, extends medially and 
downward Botus the doreal Furfa£*of the bone to its medial 
border, where it blends with the radial bead of the deep 
flexor 

The pronator teres is a delicate, fusiform muscle which 
bos along the medial surface of the elbow and proximal part 
of the forearm. It arises from the medial epicnndyle and 
collateral ligament of the elbow and is iiuwrtod by a thin 
tendon to the medial border of the radius about ha middle. 
The flexor carpi radialis m wcO developed . It arises 
on thti medial eplcondyle of the humerus, and is inserted 
into the third metacarpal bone. 

The flexor carpi uluaris is narrow and usually has iso 
ulnar h«wl- It runs obliquely down the back of the fore¬ 
arm in the furrow between the superficial and deep flexors 
of the dipt. It urines from the medial epicondyle of the 
bumenm and ends on the aceczadry carpal bone. 

The ulnaris lateralis (M. extensor carpi ulnaris) is 
covered by a tendinous band, which is a thickened part 
of the fascia of the forearm and extends from the lateral 
epicondylc to the accessory carpal bone and lateral aspect 
of the carpus- The belly of the muscle is round : its ten¬ 
don of insertion perforates thin band in the distil part of 
the forearm and eqda on the proximal end of the fifth 
metacarpal bone. 

The superficial digital fleior slim from the medial 

cpieondyle of the humerus and conskts of two parts. The 
tendon of the superficial head passes down behind the pos¬ 
terior annular ligament off the carpus (bound down by a 
special annular ligament)* forms a ring it the fetlock for a 
tendon of the deep Bexar, and euda by two branches an the 
second phalanx of the fourth digit. It receives a small 
band from the secefi^ry carpal hone- The tendon of the 
deep head, after detaching s strong branch to the tendon 
of the deep flexor, pasaes down with the latter [for which 
it forms a ring), and ends on the third digit. 

The deep digital flexor hoe three heads—humeral, 
ulnar, and radial. The humeral head is very large and 
forms the greater part of the contour of the volar face of 
the forearm. It consists of two parts—a large superficial 
part, and a much smaller deep part which ori-vs with the 
superficial flexor. Each ends at the distal part of the faro- 
arm on a abort tendon- These unite and receive the tan- 
dons of the radial and ulnar heads and a branch from the 
superficial flexor tendon. The ulnar head hu a short* 
thick, prismatic belly which arises from the medial surface of the proximal 
part of the ulna. It® long, thin tendon passes down on the humeral bead and 
joins the tendon of the latter at the kvcl of the accessory carpal bone. The 
radial head is small. It arises from the upper part of the medial bonder of the 
radius and from the deep fascia* and its tendon joins that of the humeral head at 
the distal end of the forearm. The common tendon divides into four branches* 
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the larger cent ml pair ending un the third phpJangw of the principal digits! , the 
smaller abasial pur on the accessory djgi In-. The latter are bound down by a 
peculiar spiral hand. There is no subcaip&l check ligament. The carpal sheath 
envelops the tendon of the deep flexor nod that of the deep part of the superficial 
flexor It extend* from the distal third of the forearm to the distal third of the 
metacarpus. At the proximal part of the metacarpus a small muscular band ex¬ 
tends from the deep flexor tendon to the tendon of the deep part of thp superficial 
flexor. Another muscular bundle paiwes from the deep flexor tendon to the second 
digit. 

The lumbrkaJea are represented by bundles which Extend from the deep flexor 
tendon to the tendon of the deep head of the superficial flexor. 

The third and fourth tnterossei are present. Each sends two Blips to the cor¬ 
responding sesamoid bones and extensor tendon. 

There are flexors, adductors, and abductors of the second and fifth digits* 


MUSCLES OF THE PELVIC LlMH 
SUBUTMBAft MUSCLES 

The psoas minor is intimately uni Led with thu p*oas major in front, and has a 
long small tendon which ends on the psoas tubercle. It has no thoracic part. 

The psoas major k large and rounded. It begimi at the last rib. 

The quadratua lumborum is well developed, and extends to the last three or 
four thoracic vertebra. 


MUSCLES OF THE HIP AND THIGH 

The tensor fastis Uta is brood, and its fleshy part reaches almost to the patella. 

The gluteus superficialis ha* a raersi head only; it blend* with the biceps 
fomnria. 

The gluteus medius haa a small lumbar part w'bich does not extend so far 
forward as in the home. The drop part (Gluteus accessorius) k pretty dearly 
marked. 

The gluteus profundus is extensive, reaching nearly to the tuber coxae. 

The biceps iemods has a narrow origin from the sacro-ftciatic ligament and 
tuber ischiL It end* below like that of the ox. 

The HemitendinoEus ho* two heads like that of the horaa. 

The semimembranosus arbra from the tuber isclrii and ha* two insertions ea 
in the ox. 

The Butorhis haa two heads of origin, between which the external iliac vessels 
are situated. The medial pun arisen from the tendon of the psoas minor, the Int¬ 
ers1 one from the iliac fascia. 

The gricUea are united at their origin oven more than in the ox. 

The pec tint us is well developed and is flattened from before backward. 

The adductor flhows no division and u partially fused with the gracilk, It 
end* on the femur just above the origin of the gastrocnemius. 

The qusdratuB femoria i a Large. 

The obturator utentui resembles that of the horse. 

The obturator intemus is extensive and strong; its tendon emerges through 
the obturator foramea. 

The gemellus k fused in part with the obturator interims. 

The quadriceps feoaoris is more clearly divided than in the horse, and its 
action in transmitted by a single patellar ligament. 

The oajttularit is absent 
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Muscles of the Neck 

The cutuaeiiB eotiEista of two layera which cross each other obliquely. The 
fiberi of the superficial layer ana directed nearly vertically, those qf the deep layer 
toward the face, on which they are continued to form the facial portion. 

The brachioccphaiiciis is described with the other muscles of the shoulder girdle. 

The; stemo-ccphaJjeua arise* on the sternum and is inserted by a long round 
tendon on the mastoid process 

The thyroid part df the stemo-dsyro-hyoideus has a peculiar &rra^netil 
It arises (separately from the opposite muscle) on the manubrium stern i. About 
Ok middle of the neck it has an oblique tendinous intersection;, beyond which it 
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divides into two branches: one of these is inserted in the usual fashion, the other 
ends oti the laryngeal prominence. The hyoid part is well developed. 

The omo-hyotdeus is thin. It arise* a* m the horse, but has no Donneetioq 
with the brachiocephalicus nor with the apposite muscle. 

The omo'traH5verejmii5 arises on the first or second cervical vertebra (under 
tow of the bcachioctphnlicus), and I* inserted into the lower part of the scapular 
spine. 

There are two scalsnj, The scalenus ventralis fa prims costa) j^embles 
that of the ok, m attached to the last four cervical vertebne, and m perforated by 
the nerves of the brachial plexus, The scalenus dorsalis (h. supracostalifl) arista 
on the transverse proecaaea of the third to the sixth cervical vertebra, and end* 
on rhe ihlnl rib. 

The ventral muscles of the head present no special features. 

The Ipogua colli h separated from the opposite muscle, so that part of the 
bcdiai of the cervical vertebra? is exposed as in man. 

The mtertransversaSes resemble those of the cut. 
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The splenius is thick and extensive. It coda in three parte on the occipital, 
the temporal, and the win# or the atlas {inconstant). 

The tongissimus capitis et athmtis is small, and its atlantal part la bonded 
with the longtsauiius eervicia. 

The complexes ia large, and m clearly divided iota two parts: the dorsal part 
(Biventer cerviris) h marked by several tendinous intersections^ the ventral part 
is the coEiiph'Xtia proper. 

The obliquus capitis posterior h relatively thin. 

The recti capitis dorsaies are thick and more or leas fused. 


Muscles of the Thqraz 

The levatores costamm and rectus thoracis present no special features. 

The external intercostal muadee are absent under the aerratus dorsalis and the 
dictations of the external oblique. 

The internal intercostal^ are thick between the cartilages of the sternal riba. 

Tin? retractor costae and the tiausverEus thoracis nwmlile those of the horse; 
the latte? extends hack to the eighth cartilage and fuses with the transvereus ab¬ 
dominis. 

The diaphragm lias seven costal digitations on each side, the posterior ones 
being attached to the riba at some distance (ca. one-third to urn--fourth of rib- 
iength) from the costo-cbondral junction. 1 The line of attachment reaches the 
hitter at the tenth rib, and pasaes along the eighth cartilage to the xiphoid process. 
The tendinous center is more rounded than in the horse. The crara are well 
dcvrlapctL The right cniB U very Singe, and is perforated by the extorsive kLib- 
like hiatus ceyophageus* which ia roadJm in position, and ties about two and one- 
half to three inches (ca. 6 to 8 cm.) below the twelfth thoracic vertebra. A serous 
sac ia found in the hiatus osyophogeus, usually to the right and ventral to the 
esophagus, extending from the .stomach forward between the pkunr a distance 
of three or four inches (qi, 7.S-1U cm.): this sac may be in the form of a synovial 
sheath in older subjects and be of greater extent both anteriorly and posteriorly. 
The hiatus aorticus ia between the ernra. 

Abdominal Muscles 

The abdominal tunic is little developed. 

The obliquus abdo mini s ext emus has an extensive fleshy portion and a cor- 
Fcfrpondingly narrow Dpooeuran; the latter does not detach a femoral lamina, 
but is reflected in toto to form thd inguinal ligament. 

The obliquus abdominis intern us resembles that of the me; a small fusiform 
muscle, which rrowes the inguinal canal obliquely and is attached on the abdominal 
aurfaee of the inguinal ligament, ia apparently a detached slip of the internal 
oblique. 

The rectos abdominis Is extensive and thick. It has seven to ten inscription*. 
Its tendon of insertion fuftes largely with the common tendon of the greciles; and 
does not give off an accessory hand to the head of the femur. 

The fleshy part of the transreraus abdominis is well developed. It blenda 
in front with the tnmsvpreni thoracis. 

The cremaster extemus is present in the female as well as in the malt;. 

Muscles of the Back and Loins 

The serratus dorsalis anterior is inserted into the fifth to the eighth ribs 
inclusive, the serratus dorsalis posterior into the last four or five ribs. There are 
usually no digital ions attached to the ninth and tenth ribe. 

* It u i iitcntii i nE tn that the diaphragm has no atnschmrqt to the fifteenth rib, which ia 

often praaeal uvJ wtO deeriopcil. 
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terrier is the smallest- It has a Worm belly in the proximal half of the Jeff and 
trim frem the grooved plantar surface of the fibula. The tendon joins that of the 
flexor hallucis at the dirtal end of the leg (2) The flexor digitalis longus u mush 
larger and ha* a fusiform, penonte belly which extend* obliquely aero®, the prox¬ 
imal two-thirds of the leg. It a™* from the proximal end flf the fibula, the pop- 
lileal line, the middle third of the medial part of the plantar surface of the tibia, and 
the intermuscular septum between this muscle and the flexor hailing The ten¬ 
don (which has a synovial sheath) descends in a groove behind the medial maHmlua^ 
bound down by an annular ligament, indiuea laterally on the joint capsule, and 
joins the tendon of the flexor haliucis, (3] The flexor halludi has a large Worm 
belly which extends alrauat to the distal end of the lug. ^ arista from the greater 
part of the plantar surface of the tibia, the medial surface and plantar border of 
the fibula, and the interosseous membrane- The tendon descends in ths tarsal 
canal, receiving the tendons of the other heads, and ends like the corresponding 
one of the forefimb- The Ureal synovial sheath begins at the distal end of the 
muscular part and extends to the middle of the mctatarMis- 

The lumbricales a™ absent, hut there are four Interosseh Rudimentary 
adductors of the second and fifth dl^ta may be found. 


THE MUSCLES OF THE DOG 
MUSCLES OF THE FACE 

The cutuaeus of the face is well developed Must of it h a routmust ion of the 
cervical cutMigus; the bundles extend forward oyer the lower part, of the lateral 
surface of the faro to the angle of the mouth and the upper bp. Other bundles e*j 
tend upward; acmes of throe spread out on tho cheek and lateral naval region, and 
a thin layer passes toward the lower eyelid h blending with tbs orbicul&ria oeufii and 
constituting a malaria muscle. Another stratum ia attached to the Bcutiiorm carti¬ 
lage and spreads out on the master. + 

The orbicularis oria b poorly developed. In the upper Up it is divided cen¬ 
trally, and m the lower lip it is distinct only near the angles of the mouth. 

The levator naaririMfo is wide and undivided. It has an extensive origin on 
ths frontal and bone*- The fibers run downward and forward to the lateral 

wing of the nostril and the upper lip. _ 

The levator labii superior!* proprius arises behind the infraorbital foramen, 
nm* forward under the preceding muscle, and ends in numerous small tendons 
which are in part inserted around the nostril, in part blend with those of the oppo- 

The xygomaticus is narrow and very long; it arises an the scutifonn cartilage 
and ends at the angle of the mouth. 

The depressor labii inferioris is absent. 

There are no special nasal muscles. The hcmologue of the lateral dilator b 
triangular; it la small at Ha origin j™* ventral to the levator labii superiors pro- 
prius, and ends almost entirely in the upper lip. 

The bucdnafioT ia wide and very thin, and the two plan® ol fibers cro« each 

other. __ 

The palpebral muscles present no very noteworthy special characters. Two 
small muscles art on the upper eyelid. One of throe, the ooinigalor superrilu, 
ariaea from the fascia on the frontal bone and ends near the medial eanthua. The 
other arises from tine aygomatic arch and ends near ths lateral eanthus. 
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MUSCLES OF THE MAftDlBLE 



Tht mas&ctar m thick and its superficial fac? is fltm ng t y convex. It wi-WB 
fersm the zygomatic arch, and extend* beyond the branch of the jaw below and be¬ 
hind. Three portly separate strata may be recognized in ita atructure- 

The temporalis i a very large and 
strong, and contain* much tendinous 
tkeaue. It arises from the temporal 
fossa and the orbital ligament and 
msh on the ooronoid process of the 
mandible. It blends in part with 
the mosseter. 

The pterygoideny latarmlia is 
not distinct from the mediaiis. 

The digastriens Is absent. 

The occipittHDiandibuIaris i* a 
strong, round, fleshy muscle, which 
arise* on the paramastoid process 
and h inserted into the border and 
medial surface of the ronniif of the 
mandible at the level of the last 
molar teeth; it sometimes has a 
tendinous intersection. 


HYOID MUSCLES 

The mylo-hyoidauB is well de- 
velaped- 

The stylo-hyoid c ub w very slen¬ 
der, and is inserted into the body of 
the hyoid bone. 

The hyoidcua transi'ersiu and 
amo-hyotdeue are absent. 

The sLerflc^thyTO-hyoddeui is 
large and arises chiefly on the fim 
c«tal cartilage. It la clearly di¬ 
vided into ctenao-thyroidEus and 
atamo-byoideus. 
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der of the oeck to the ninth or tenth thoracic spine, the right and left muscles 
meeting (except at their posterior port) on a median fibrous raphL It is inserted 
into the entire length of the opine of the scapula. 

The omo-trmaaverearius arises by a tendon on the lower part of the spine of 
the scapula (Whore it is often partially blended with the trapezius), and is inserted 
Into the wing of the atlas. 
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The riumboideus consist a of three parts. The rfcomboideus th o ra calls in 
Jemal?; jt arkea from the fourth to the sixth or seventh thoracic spine, and k inserted 
into the media] surface (chiefly) of thu dorsal Angle of the scapula. The rhosn- 
boideus cervic&liis mriawr (ram the llgamentum nuch« as far forward as the second 
or third cervical vertebra., and is inserted into the media] surface of the cervical 
angle ol the scapula. The rhemboidcus capitis is a narrow band which id given off 
laterally from the preceding; it is inserted into the nuchal crest. 

The latiifiiniias dorsi k extensive; it has an attachment to the last two riba and 
also to the upper part of the spine of the scapula in addition to the origin from the 
lumbcndoraal fascia. Its lower edge blends near the .shoulder with the cutanea. 

The bradhjocefdialkiid contains in front of the shoulder a tendinop interseo 
cion Kid a fibrous mara in which the clavicle is embedded. Anterior to thin il sepa- 
rates into two diverging parts. The dorsal part is the cLeido-ccmcfllis p which 
widens above ami w attached to the median raphfi oftheneekandtothe occipital bone 
The ventral part is the cleido-mastoideus; it is narrow and is attached to the him- 
toid process- The common maas posterior to the clavicle and the fibrous inter¬ 
section, which is attached to the humerus, is homologous with the clavicular part 
of the deltoid of man. 

The superficial pectoral muscle k small. It adses on the sternum from the 
manubrium as far back as the third costal cartilage, and is inserted into the humerus 
at the border between the medial and anterior surfaces. A superficial slip detached 
from it is inserted into the fascia of the forearm. The dwp pectoral has no scapular 
part. It arises on the sternum and costal cartilages from the second costal to the 
xiphoid cartilage, and from the aponeurosis of the obllqum. abdominis extemus. 
It k inserted chiefly into the midis! tuberosity of the humerus, but also by small 
slips into tbs lateral tuberosity and the fascia of the arm. 

The serratua ventrmlte -4ows no clear division into cervical and thoracic parts. 
It arises from the last five cervical vertebr® and the find, eight ribs, and k inserted 
into the upper part of the costal surface nf the scapula. 

The deltoid is dearly divided into scapular and acromial parts. The scapular 
part k triangular and orkes from aim-oat the entire length of the spine of the scapula; 
it is inserted largely into the fascia on the lateral surface of the aim. The acromial 
pert k shortj thick, and fusiform; it arise* from the lower edge of the acromion, 
and ends on the deltoid tuberosity. 

Ths suprmepinatus is large; it ends chiefly on the lateral tuberosity of the bu¬ 
rn erua F but has a small attachment to the medial tuberosity also. 

The infraspinatus is hjpemmte. The tendon of insertion parara in a groove on 
the lateral tuberosity of the humerus, to end on a well-defined mark on the same; a 
large imrsa Lira under the tendon. 

The feres minor is short and fusiform; it arises on a tubercle on the posterior 
border of the acapnia, just above the glenoid cavity, and k inserted into a tubercle 
on the upper part of the deltoid ridge. 

The subscapularis is wide and m mulhpeiiMte in structure, being intersected 
by fibrous septs, which are attached to the rough lines on the costal surface of the 
scapula. It is inserted into the medial tuberosity of the humerus. 

The teres major k thick. It arises on the upper part of tin* posterior border 
of the scapula and on the gubecapuEark, and is inserted into an eminence (tuber- 
oflitsa terra) on the proximal third of the medial surface of the humerus by a Dam- 
mon tendon with the ktissinuis dorei. 

The c ora co-bra chillis has a short and undivided! belly, ft arises from a small 
depression on the medial surface of the tuber scapula, and^eneb on the proximal 
third of the humerus, just medial to the braehlalk. The tendon of origin has a ayn-o- 
vial sheath. 

The capeukrts is absent. 
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The- biceps btatlm ties almost entirely ou the medial surface of the humerus, 
It i£ long Ami fusiform. The tendon of origin is round , and is hound down in the 
btertuberal groove by an annular ligament. It is enveloped by m exterunon of 
the synovial membrane of the shoulder joint. The tendon, of insertion is bifid,' 
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one branch La attached to a rough mark on the lateral surface of the ulna, just below 
the scndJunar notch; the other branch ends on a distinct murk on the puetero 
medial aspect of the proximal part of the shaft of the radius, one to two inches b& 
low the bead- 
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The brachialis b very little curved. Its tendon of insertion passes over the 
medial ligament of the elbow amt under the ulnar tendon of the biceps ami Emils 
}ust proximal to the latter. The tendon of the biceps fonns a partial sheath for 
that of the brachiaLix 

Tbe tensor fasciae antibracbJi is thin and narrow, It ansea on the tendon and 
la tend surface of the latlsrimus dorsi, and ends on the 
olecranon and the fascU of the forearm. 

The triceps has aft additional deep head (Caput 
ucccsMjriuiri), which arises ^ust below the head of the 
humerus. The medial head is very long; it arises from 
a mark on the proximal fourth of the medial surface of 
the humerua r jii£ft behind Hu- insertion of the lores major 
ami latLssiEHLuA dorsi. A bursa lies on the olecranon in 
front of the common tendon of insertion. 

The bradnoradislis is a Long, narrow* delicate mus¬ 
cle, situated superfichilly on the dorsal surface of the 
forearm. It arises with the extender carpi on ihe crest 
above the lateral epicondyle of the humeras, aod is in¬ 
serted into the distal pari of the medial border of the 
radius. It in often much reduced, and b sometimes ab¬ 
sent-, It rotates the forearm and paw outward, 

The extensor caip radklis arises on Ihe lateral con¬ 
dyloid crest and divides into two parts. The larger lat¬ 
eral part, the extensor carpi radlaUa brevis, ends on the 
ppn * i tiiaI end of the third metacarpal bone. The medial 
and more superficial pari, the extensor carpi radi&Ua 
longuSi ends on the second metjicarpal bone- (A teen 
don to the fourth metacarpal may occur,) 

The extensor carpi dbUqtttix or abductor poLitcis 
longus arises from the lateral border and dorsal surface 
of the ulna, the interosseous ligament, and the proximal 
part of the lateral border of the radius. It is inserted 
into the first metacarpal beme by a tendon which con¬ 
tains a nnnd L sesamoid bone. 11 abducts the first digit 

There are three (or four) extensore of the digits- 

1. The common digital extensor (M. extensor digi¬ 
talis communiri) arises on the lateral e pi: condyle of the 
hunw run and the lateral ligament of the elbow joint. 

It has four bellies, each of which has a tendon of inser¬ 
tion. These end on the third phalange of the second, 
third, fourth, and fifth digits, 

2. The extensor of the first and second digits (M. 
extensor pollicb longue et extensor indicis proprias) is 
small, and b covered by the common ami lateral «x- 
tenfiOtR- It arises on the proximal half af the ulna, Its 
tendon descends with that of the common extensor ami 
divide* into two branches. The delicate medial branch 
ends on the first digit* while the larger lateral one end* 
with the tendon of the common extensor for the second 
digit. 

3. The lateral digital extensor (M. extensor digital^ lateralis) consist* of two 
imi&eEcs which am not rarely fused. They arise on the lateral cplcondylc of the 
humerus and the lateral ligament of the elbow joint. The larger superficial mn*de 
is the extensor of the third and fourth digits (M. extensor digiti tertii quarti) ; 
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itd tendon divides at or imr the carpus into Itm branches, which are inserted into 
the third phuJangHi of the third and fourth dibits, blending with the corresponding 
tendons of the common extensor. The posterior muscle is the extensor of the fifth 
digit (M- extensor digit! quint!); its tendon fuses with that of the common extensor 
for th t filth digit. 

The ulnaris lateralis or extensor opupt ulnaris k a Jarge flat munch which IW 
qn the lateral surfaen of the ulna. It ariaea on the lateral epirond y 1c of the humerus, 
and k inserted into the pmonul end of the filth metacarpal and the accessory carpal 
bone- It k chiefly an abduetor of the paw. 

Tbe flexor carpi ubiark conakta of two quite distinct heads. The larger 
humeral head orkca on the medial epicondyle, lvhile I he smaller, 
superficial ulnar head arkra on the posterior border of Ibe ulna. 
The tendons of the two end on the accessory carpal bone and 
have a byraa between them. 

The flexor carpi radialis arises on the medial epimndyle of 
the humerus and »inserted by a bifid tendon into tha second 
and third metacarpal bones. 

The tendons of the foregoing eight muscles are provided 
with synovial sheaths at the carpus. 

The pronator tares is a fusiform muscle, which k situated 
superficially on the proximal part of the medial border oF the 
radius. It arkes on the medial epicondyle of the humerus* and 
k inserted into the dnpuftl surface and medial border of the radius 
almost half way to the carpus. Ilk related deeply to the radial 
™*i th* median nerve, and the tendon of the biceps. Its 
action is to flex the elbow and rotate the forearm inward (pro- 
nation). 

The superficial digital flexor m situated, superficially op. 
the medio-volar surface of the forearm. It arises on the medial 
epieoodyle of the humerus and terminates near the carpus on a 
tendon which passes downward outside of the carpal canal and 
receives below the corpus two reinforcing bands, one from the 
accessory carpal, the other from the sesamoid bone at the medial 
aide of the carpus. It d ivides dktally into four branches, which 
are inserted into the second phalanges of the second, third, 
fourth, and fifth digits. 

The deep digital flexor has humeral, olnar r and radial 
beads; the radial head arises from the medial border of the 
radiuH, They unite on a common tendon which passes down 
through the carpal canal, gives off a branch to the first digit, 
and divides into four branch*** These perforate the tendon* 
of the superficial flexor and axe inserted into the third phalanges 
of the second to the fifth dip to. The tendons are provided with 
synovial sheaths from the middle of the metacarpus downward, 
and are held in place by three digital annular ligaments. 

The pa Imam iaugus 1 is a small muscle which arises from t.he deep digital 
flexor below the middle of the forearm, and cods by two tendons which unite with 
those of the eoperfic til flexor for the third and fourth digits. 

The supinator is a sltort, flat, fusiform muscle which arises from the front of 
the lateral epieondyle of the humerus with the lateral ligament, and from the lateral 
prominence of the head of the radius, and k inerted kite the proximal fourth of the 
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dorsal 9 ,irf*ns and the medial border of the nidi™. (A pouch of the capsule of the 
elbow joint lies under the tendon of origin.) It* action is to rotate the forearm 
outward (supmatkm). 

The pitifiitor qusdritus con?i*te of s thin Ibjfet o f fibere which cropa the volar 
surface of the radius- and the yawn ligament of the forearm, e-i«?pt at the two 
extremities of the latter The fibers wtettd from the medial border or the radius 
baekwird and outward to (he teteroeaaxiufi border of the ulna- rotates the fore- 

arm inward tpmnation), k A rt , 

The palmeris brevis (?) is a veir small muscle, which it aes on the tendon oi 
the Bupeificiftl digital flexor at the rarpus, and i* toBfcrt^t at the fifth metac&rpo- 
phaJangeal joint into the sheath and annular ligament of the deep flexor. 

Hie liunbriulea are three very delicate muscles, which a™? on ihc volar aur- 
fsop of the tendon* of the deep flexor and are inserted into the first ph*f*cg?s of the 
third, fourth, and fifth digits. 

the abductor phflidi brevis et oppenena plTirtl, a very «mall pale 
aii™ on the fibrous hand which connects the superficial flexor tendon with the 
medial carpal msnnoid* and ends on the distal end of the first metacarpal bo™ *nd 
the first phalanx of the first digit- It abduct® the first dipt.' 

The flexor pollids brevis arises on the volar carpal ligament over the second 
meticamai bCffle d and end* on the volar sesamoid of the firet digit. 

The adductor pallida, situated lateral to the preceding, m the Ififgrat of the 
thumb muscles- It ariaes between the prowling and the second interosseon* 
mtmete, and vs inserted into the first phalanx of the first digit. i 

The adductor digiti secundi is situated between the second interosseous 
muscle and the adductor digit! quint! It arises on the volar carpal ligament, and 

end* on the first phalanx of the second digit. 

The adductor digit! quinti arusc-9 elc** to the preceding muscle, and puss 
outward to end on the first phalanx of the fifth digit. , 

Tho flexor digit! quinti arises- on the ligament connecting the accessory carp™ 
to tbe third ami fourth iMUtuiwl bonea, CTOMM the corresponding mtoroeswus 
muscle, and ends on the fifth dipt with the nert muscle- . 

The abductor digit! quinti » tht two 

on the accessory carpal bone, ami ends on the literal sesamoid of the fifth digit aod 

^ ' There ^fX^inteTOSsei which lie on the volar surface of the metacarpus. 
They are well developed and fleshy. They arte ™ ^- distal tb *™" 

and on the proximal enda of the metacarpal- Itach divides distally mlo t o 
branches, which are inserted by small tendons on the correspond^ mmZwd 
bonus and detech slips to the extensor tendons. 

the London* of the cstenKW chgindia eonnmUMi J%? izwkm* of clue 

petrt of Ihc tendon to the ewpim utr te tjw proxmua p*rt« j^J^T BSC Tl tecdiitd part of tec 

SFSSSiL»®SgsfaEe>SS 

S^s rsirs-™* set j rss asftssasa* *&***+■ 

, Movement* of Uhfctol dUt* « sp«fied wt* Hffri to te ™ of (he Cj-t 
and not to tec median plane of tec- body. 
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Muscles of the Neoc 

The cervical nilan™ ronsiara of two strata. One of these in composed of ihm 
bundles which curve acraes the ventral region of the neck and fade out laterally. 
The Other layer is thicker and more extensive. Ira bundles begin at the dorsal 
mAFfpn of the neck, are directed obliquely over the aides, and are for the moot part 
continued by the lucid part as previously described. 

The stemo-cephabcus is well developed. It arises on the manubrium stem!, 
diverge? fram its fellow, and enda on the nuw*toid pftx-E'j^, hlending with the cleido- 
cmTcalis. It may be termed the atomo-maetoideus. It ia crossed superficially 
by the external jugular vein. 

The stalenua vtntrilifl (a. prim® coats?) ariiwa on the last four cervical tran^- 
verse proteases, and ia inserted into the first rib. 

The scalenus dorsalis fn, supraccrtalis) is large. It blend# with the preceding 
niusdi? in front, and divide# into two parts posteriorly, The dorsal part is inserted 
on the. third and fourth riba, the ventral part by a tong, thin tendon on the seventh 
or eighth rib. 

The- bogus colH resemble* that of the house. 

The? rectus capitis ventralis major arises on the transverse pnxv&bft of the 
second to the sixth rerviral vertebra and ends as in the home. The rectus capitis 
vcntralis minor and rectus capitis lateralis resemble those of the horse. 

The intertransversales resemble those of the ox. 

The splenius is strong and extensive. It arisen on the tirat four or five thoracic 
Spin™ and the median raphfi of the neck, and is inserted into the nuch&J crest and 
mastoid process, 

i The cotnplerus is composed of dorsal and ventral part* the biventer rervick 
and the eomplexua nuijor. The biventer ccrvicis arises from the transverse pr™> 
Case* of the fifth and sixth, and the spinra of the second to the fifth for sixth) 
thoracic vertebra, from the Iggnmesitum nucha, and the median raphL It has 
four oblique tendinous interactions The complexus major arises on tbe trams- 
veree process of the first three or four thoracic vertebra; and the artieular 
proceRCS of the liurt five cervical. Both end cm a strong common tendon, which is 
inserted into the nucha! errat and the depression Ewlow it. 

The langissimua capitis et attends consists of two unequal parte. The large 
dorsal part, the longissimus capitis* arises from the transverse processes of the first 
four thoracic and the articular process of the last three or four cervical vertebra?, 
and. ends with the spEemu* on the martoid process of the temporal bone. The 
small ventral part, the longL&aimu* attends^ arises from the articular processes of 
the third, fourth, and fifth cervical vertebra!, and enda on the wing of the atlM. 

The other muse lea present no striking differential features, but it may be noted 
that dBtmet inters,pinaies are present. There are also email muscular bundles 
which he^eneath the multifidus in the back- These extend from the transvene 
process of one vertebra to the spine of the preceding one, and are appronriatolv 
termed the aubmuMfidus. J 


MUSCLES OF THE TKOltAI 

There are twelve pairs of Levators* cortarum and intereoataJes. The external 
intercostal muscles do not occupy the spaces between the costal cartilage? ante- 
riorly h but further back they do so in varying degree; where they are deficient 
there are (in most of the spaces) thick inlereftrtiLttginei) the fiber* are almost 
longitudinal. 

pie diaphragm is v«y stroogiy curved, and has a small tendinous eenter 
The hiatus cesophagtiws is between the crura and is ventral in the twelfth thoracic 
vertebra. The costal part is attached to the lower (horixonta!) part of the ninth 
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costal cartilage, to the tenth and eleventh cartilages a 1fttie (ca. I to 2 era.) below 
the junction with i-Iles rib, to the twplftJb rib at, its ventral Find and to the last rib 
below' it* middle. The cupola is very Lnisymrncirical; on the left aide it is opposite 
the sixth rib, while on the right it is an intercostal spare further back. 


Muscles of the Back and Loins 


The Borratus dorsalis anterior arises from the median raphl of the neck and the 
fimt fiii or seven thoracic spines, and is inserted into the second to the ninth riba 
It is well developed, The semtus dorsalis posterior—much weaker—arise* from 
the lumbo-doraal fascia, and is inserted into the last three or four ribs. Thus one 
or two riba Intervene between the iwo- 

Thr longis&iimis costarum is well developed, and extends from the ilium to the 
sixth, fifth* or fourth cervical vertebra. 

The tungifidiima dorsi resembles that of the other animals, but the spinalis et 
gemispinalLH aepsja.to& clearly from the longisB.imn^ proper at the sixth or seventh 
thoracic vertebra. It is inserted into the articular and spinous processes of the 
last six cervical vertebr®. 




It baa no depression in the 
lumbar region for the glu¬ 
teus medium 

The i£Liarbrmusverfiilft& 
arc fleshy, as in the ox. 

The- imercpinales are 
distinct and are most devel¬ 
oped in the lumbar region. 


Muscles of the Tail 


These present the 
same general arrangement 
as in the home. The sacron 
coccyges, however, ariae on 

I I b-Hn.l'i.r* H IUi4ll]vH lllaA 

and the coccygeus on the 
iadhiatic spine. Then? is a 
Bacro-coccygeus accessor¬ 
ius* which arises on the 
medial border of the ilium, 
the edge of the sacrum, and 
the transverse processes of 

the first coccygeal vertebra, and is inserted between the dorsal and lateral bjmikk 
coccygei. It is homologous with the mtertfanaveraales. 


MUSCLES OF THE ABDOMEN 
The abdominal tunic ia practically absent 

The obUqumi abdominis erteraus has an extemavo fishy part- IL arises from 
the l*at eight nr nine riba and the lumbo-dorad fauda- 

The obliquus abdominis infceraus arises from the tuber coxs and the Inmbo- 
dorsal fascia. The fibers have an almost vertical direction, and there w a fleshy at- 
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lachment to the last rib. The ulterior part of the aponeurosis divides into two 
layera, which concur in the formation of the internal and external sheaths of the rw>- 
tua. 

The rectus abdominis ts attached by a long tendon on the find- five or six co&tal 
cartilagec, and by fleshy fibers on the xiphoid cartihsgt. It uijtudJy bus five ten¬ 
dinous inscriptions. The two recti diverge very gradually in front* so that they are 
about half an inch {to.. I cm.) apart in the xiphoid region. 

The triflfiveisua abdominis presents no special features except that the poste¬ 
rior part of Its aponeurosis splits into two layers which include the rectus between 

them. 


mens of the Pelvic Lme 

The psoas ariaea from the bodies of the last three or four thoracic and 

first three or four lumbar vertebrae, and is inserted into the iliopectiiwai line. Its 
anterior part blends with the quadrat us lumborum. 

The psoas major is relatively small and short; it arises from the Last three or 
four lumbar Wtsfam 

The lateral head of the Hiatus is small, while the medial head is large and fuses 
with the psoas major to constitute an ilio-psoa$. 

The quadrates lumborum is well developed* and extends laterally beyond the 
edge of the iLio-psoae. It arises from the test throe or four thoracic vertebra in 
common with the psoas minor* and from the last rib and the lumbar transverse 
procLsses* and ends on the pelvic surface of the wing of the ilium- 

The teniof fascice latie arises from the Lateral border of the ilium and the 
gluteus mediua; it consist* of two parts, The anterior part is long and rounded; 
the pwtenor i& shorter and fandihe. 

The glutens superficial!a is small, It adse* from the gluteal fascia* the lateral 
part of the sacrum, first coccygeal vertebra, and sacro-teiatic ligament. It m in- 
sorted below and behind the trochanter major of the femur, on the lateral branch of 
the line* a&pcra. In some cases there u & bursa between the tendon end thn tro¬ 
chanter major. 

The gtuteus zuedius has nn lumbar portion. It is Inserted into the trochanter 
major by a strong tendon. There is a bum under ths tendon of insertion which 
also extends under the gluteus profundus. 

The gluteus profundus is broad and fan-shaped. It arises on the superior 
ischt&tic spine and on the ilium a* far forward as the gluteal line, and is inserted 
into the trochanter major below 1 the mcdlus, 1 

The piriformis is not blended with the gluteus medius. It arise* from ths 
border and ventral surface of the sacrum and from the ^ro-seiatie ligament* and 
enda on the trochanter major with or dose to the gluteus medius. 

The obturators* gemellus* and quadratus femoris resemble in arrangement 
those of the horse* and present no notable special features. There is a Large bura& 
under the tendon of the obturator interims. 

The biceps fcmoiis has two heads of origin which eooti fuse. The larger head 
arises from the sacro-sdatic ligament and tuber iachii, the smaller one from the tuber 
ischii- The aponeurosis of insertion ends on the patella, the patellar Ligament, 
the fascia Lata, and the tibial crest. There is also a tendinous band, which comes 
from the deep face of the muscle and terminates at the tarsus, as in the home. 
There is usually a burea between the muscle and the trochanter major. 

The abductor cruris posterior may be regarded as an accessory head of the 
biceps femoim It is a thin muscular band wtdeh arises from the sacit>«daUc 

1 LwW Eiwinruai that this ii the jeansoriiM, sod that the (hit** prtfu&dui u so inUm^tdy 
united with the raedhu h lo b»v* bce& regarded by uulomialH u part of the 
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ligament, passes downward between the biceps and K&iuiiembranaaiBt and ends by 
blending with the former. 

The setmtendinosus ariw* from the tuber iscMi only. It ends on the c»at and 

medial surface of the tibia, . _ . f . 

The semimerobraflOflUJ is IftJg* and arises from Ihe ischium only. It dl^W 
into two parts: the anterior part ends on the tendon of the peetlneus, on the femur 
above the medial condyle, and on the medial sesamoid bone; the posterior part 



ends on the medial condyle of the tibia, the tendon passing under the medial liga¬ 
ment of the atifle joint- fc . . _ . t , 

It is not poaaibln clearly to sepamte the quadriceps itmons into four heads. 
The Tifitus lateralis is so much larger than the vastus medmlis m to indicate ihat 
the vnituB iutsnnedius is incorporated wilh the former. The rectus feraorie haa 
only one tendon of origin. There is a bursa under the muscle at the distal third 
of the femur. The single patellar ligament acta sa the tendon of insertion of the 
quadriceps- 






382 


Thu utisci^ca or the dog 


The tapsularis is usually present, but ts smalt and pale. 

The saxtorius ootisdats of two parte This anterior part arise* f ram the tuber 
and E(a flat tendon ends on the patelli. The posterior part arises from tho 
lateral border of tho ilium and ends on the medial surface of the tibia, its tendon 
blending with that of tbe gracilis. The anterior part is superficial in front gf the 
tensor fescue ]at« and forma bore the anterior contour of the thigh. 

The gradJsa are not so much fused at their origin as in the other animate 
Its anterior parti* thin. Its broad tendon is inserted into the ribisJ cre*rt, mid 
blends with those of rite nartorlua and senutendingeUK. 

The pectin-eus is long and blender. It arises from the illo-pectineal eminence 
and ends on thg medial branch of the linca aapora above the distal end of the femur. 

The adductor fanoril ip a lai^e muscle which arisen on the ventral surface of 
the pnbia and UchJitm; it ends on tbe linen aspem of the femur and the medial 
surface of the stifle- It u> commonly Hptohb into two parta. 

The peroueus tertius is represented by a tendinous band which arises on the 
medial surface of the Libia below the crest It p*a$mi on the medial surface of the 
tibia!ia anterior,, blends with the annular ligament above the temra, and is attached 
to the joint capsule and the proximal end of the third metatarsal bone, 

A,rin™ «ad Irfwhre »>■: “The ihihj Li a proper «mrm»r of th* fifth dial' it 

!■ a vvty ftr*hy hand, hrumikL ^hirad tbe pareunia hwrvj*, qrhkh it gjarthdlv mvm It 

U Attached to the umer ^ the Stela, and i* maitiny^j by h bae, dimt* i^mioa which 

pMM m Lhc aittllisnUr ftWYC with th* JKLiudr mrnt'OOtdi lit ihrn erring behind the tradem 

of tbfi peioanii LaCimui and txtenii* 1o the phiten*K* of the miter dipt, where it Idas abr pf tha 
l.irar.rhf* pf th*i wsimu»n erte&Mff + n 

The dbiafis anterior is large and superficial It arises on the lateral condyle 
and crest al the tibia, and is inserted into the first metatarsal twnc, or into the 
first tarsal and second ructatar&aL 

There are four extensors of the digits. 

I The long digital extensor (M, extensor digitalis longua) is fusiform, and lies 
largely under tho preceding muscle. It arises from tho rortenaor fossa of the femur. 
The tendon Is bound down by two annular ligaments: the prorinml one, at the 
distal end of the tibia h anoloses also tho tendon of the tibialis anterior; the dL*tel 
one is at the lower part of the tamw. The tendon divides at the tarsus into 
four branches, which end on the distal phalanges of the digits (wand to fifth). 

2. The lateral digital extensor (M. extensor digitalis podia lateralis a. digiti 
quinti) has a m«U, unipennate bally which is covered by tho peroneus hngus 
and the deep digital flexor. It priaea on the fibula below the head. The tendon 
descends behind that of the peroneus longos, inclines forward under the lateral 
ligament of the tarsus and the peroncus tendon, and joins the branch of the 
tendon of the lung extensor for the fifth digit, 

3- The extensor haUuds longus Li a very thin muscle which arisra from the 
fibula under the Jong extensor. It* delicate tendon accompanies that of the tibialis 
anterior to the first metatarsal bone, or becomes lost in the fascia, 

4. The extensor digitalis brevis has three divisions. It arise* on the fihular 
ternal bone and the adjacent ligaments. The three tendons are inserted into 
the second, third, and fourth digits, blending with the mtemtsei. fSometimes 
there is a tendon for the rudimentary first digit, which may represent the extensor 
baJIueU brevte There may be a fourth belly for the tendon to the second digit.) 

The peroneus longus arises on the lateral condyle of the tibia, (he had <J 
the fibula, and the Intend ligament. The belly does not extend to the middle of 
tbe leg, irnd the Jong tendon passes down the leg parallel U* the fibula. It is bound 
down in the groove of the lateral malledua by an annular ligament, creeses the 
plantar surface of the tareue transversely, and ends on the first meteterefd bone. 

The pergneus brevis La unjpencate and arises from the distil half or mort 


Ht-BCLBB or Tire PELVIC LIU I* 


m 


d the lateral of the til tin And the fibula. Jin tendon accompanies that of 
the lateral extensor over the lateral malleolus, and ende on the proximal end of the 
fifth metatarsal bone. 

The eoleus is absent. (It u pnwt and Urge in the eat.) 

The gastrocnemius arises from the rough lines above the condyle* of the 
femur, The origin of each bead contains a lesamoid 
bone about the efre of a pea {Os m gm- 

trocnemii), which articulates with the corresponding 
condyle of the femur. The tendon comports itself as 
Lq the home. 

The EijperUdal digital flexor ha* a large round 
body. It arises in common with the lateral head of 
the gnatrocncmi lls from the lateral rough line and m^i- 
moid bone, and from the aponeuricwrifi of the vastus 
laterolifl- The tendon winds around that of the pia- 
trocnemius, passes over the tuber Caleb {where it is 
arranged as in Ihe horse), and divides below flic temia 
into two branches. Each of these divides into two 
branches which end Vi in the foreFimb. The lateral 
and medial branches detach slips to the suspensory 
ligaments of the large digital pad. MtkKle-fiberi 
often occur in the tendon in the metatarsal npgion- 

The d eep digital flaxor has two buds. The Large 
lateral head, the flexor hillutia lungcis, arisen from the 
posterior #rurface of the tibia and fibula, filling the in- 
terosiAcooa space. The small medial head, flexor digi¬ 
talis pedis longuAp aUo arhes from the tibia and fibula; 
its tendon posses through the groove on the metliaJ 
malleolus, inclines backward in its descent over the 
tamis, and joins that of the huge bead betaw the 
tarsus. Tha common tendon detaches a branch to 
the Large digital pad and terminates in the forellmb. 

The tibialis posterior is a very small but distinct 
muscle, which arbe* on the proximal port of the fibula. 

The delicate tendon accompanies that of the flexor 
longus and ends on the medial ligumf m of the tarsus. 

The tendon of origin of the popliteus con mine a 
small sesamoid bone. 

The adductor^ of the second and fifth digits h the 
Juinbricales, and the jntAfoisri are arranged as in the 
thoracic limb. 

The quadrates plant® arises on the lateral surFitro 
of the distal end of the fibular PtraaJ bone and on the 
Intend term! ligament, pawen downward and inward, 
and terminates on a thin tendon which fuses with that 
of the deep flexor. 

The abductor digit! quin ti is a vexy small muscle 
which ronaiati of two parte. One of these is a tendin¬ 
ous slip which extend* from the planter surface of the 
proximal part of the hbulw farad Ixjne to the head of 
the fifth metatarsal Stone’ the other part arises, fmtn 
the medial surface of the fibulae tamal bone (or from the tendinous part) and ends 
on the first phalanx of the fifth digit. 

I n ease the skeleton of the first digit is well developed, there are three musclu 
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which are homologous with thoee of the same digit in the forctimb, Thsoe art 
the abductor haUueis, Adductor haliuciSj and flexor halluda h revis. 

The principal 1 1 m r>iir uid lyiKFviii ebeatla of the muactea uf iiu leg and foot Eire aa folium r 
TV tibjuJij anterior h** a bum* under Lta tendon at the tanua. A poueh <-f the ayncvial rnw-mbratiB 
of ihe aUfie joint underlLad the readna of orip» d tU extennor d^Ltalia longue, end k nartUBy 
rofleettti ujxms the superficial fa« of the tendon ; the tendons of jjiaerum are provided with a 
lyoaviA] nVaEb wlurJi brgjpji ihe end of the museulu part uul ewtennk to the proximal part of 
die nw^uLruiRLi, The tendon* eJ the keen] ditoca] fjUiuutr tod peroneus hrevk lmve. a coramon 
aynoviw ehe*th it ihe cfkt*l end of the kg and proximal part of Use ulteus. Tie nmdon of the 
pt'.roneu» langim ban a nvnoviii! nl; e=»1 h which hopnj Ur inch or mart abate the ktc-nd malkoltu 
tin n gotid’*j.E'ivl dog! 1 and extends About to the middle of the ijuxiui ; another ehcAth env-rtop*. ihe 
tendon to ihe poLol where il benda round to die pkmw eurf&M of ihe hock; a, ixiitai lisa fetrtw*on 
the tendon and the joint capsule and. fount Hub*! bone, and rafardumrAE*;* with tbe joint cavity. 
A bursa uiiiLi jLcr thn jerrmnaJ pest of ihe tendon, of the peremrua biwk Thrro is ■ bnr-A in 
feoBi d the dklrd part of the tendon of the (ttotfoenwiwiya.; it extendi in Lneh or mare iia kjjpj 
doipl above the tuber eaJek. A hunuL irodriM the superficial Bexar tendon it the t*r*«*; in knee 
dop it extend* About an Lnr’b above and below ihe tuber caMa. The trnd«a of ihe I ihialta posterior 
tiaa Aiynpvii] "heath it the diatAl end af the leg. The Lnuflon of the flexor tfcijQUlk longua ha* a 
jiywdjM sheath which begins a little above the owluU ihAIEcoIlia utl extends to the jniuiticKi with 
ihe tendon of the flexor hull-.™. Ibe t«W 0 heath of the flexat hill oak begum (in krir dogs) 
■boot «n ineh u4 a half above the level of the medial miJItelLii s™3 atndi to the die tel wdof 
ihe tarsus: k rari.m-.ininiog with the tibio-Lai^ial mini civiLy. The synovial appAjmtuA in the 
diuLAl ppn of the limb raembLea * hi.% of ihe forebnib. 


SPLANCHNOLOGY 

This branch deals with the viscera of the dilutive* respiratory* mil! uro¬ 
genital syUem 5 Each af these Externa con^to fun4mentfdly of a tube or tract 
which l a lined with mucous membrane [Tunica mucosa) and communicatee with 
the exterior at one end or both. Thus the epithelium of the mucous m-cicbranefl 
hb continuous with the epidermis at the various natural openings In addition Us 
this fundamental part there are to be coosidemj ^grpgfitigns of secreting cells 
known ns glands, muscular tissue,, fibrous mcrubranns, serous membranes, vessels 
and nerves. 

Mucous Mcmbflines,—These vary much tn thickness. color r and other char¬ 
acters, In many places they form fold* (Phew muepe^) which may be temporary 
or permanent. In other places they form ridges (Huge). With certain excep¬ 
tions they am moistened by a viscid secretion, termed mucus* which ia derived 
from glands or goblet cells of the epithelium- The membrane consists of two dis¬ 
tinct- parts: the epithelium, which forms the free surface and is protective and secre¬ 
tory; and the lamina propria, a layer of connective tissue which contains and sup¬ 
ports the peripheral ramifications of the vessels end nerves. The mucous mem¬ 
brane is connected with surrounding structures by areolar submucous tissue 
[Tela BubmuccBa}. In many places there ia a layer of unstriped muscle* the mus- 
cniaiis muUfic, in the deepest part of the mucous membrane. In many situ*- 
lions the tunica propria presents numerous elevations* known as pipHla, When 
small (microscopic)* the papilla." do not modify the surf acc of the iuudous membrane, 
Fincc the epithelium leveb up the deprearigns between them, but when large i™*- 
crwcopic) r they are conspicuous surface features, and are named according to their 
shape as conical, foliate, etc, 

Glands-—The term gland (Glandula) is usually undemtogd to mean an aggre¬ 
gation of epithelial cells, the secretion of which kmrtnidcd on the free surface of the 
membrane, or is conveyed away in the blood or lymph stream; tbs latter am known 
mr ductless glands or glands of internal secretion.* Glands are divided according to 
their form into two chief classes, tubular and alveolar,, each of which may bn simple 
or compound; many* however, combine the characters of both types and are termed 
tubule-alveolar or alveolo-tubular. A dimple tubular gland is a cylindrical de¬ 
pression lined by epithelium which m continuous with that of the surrounding 
mucous membrane* from which H developed originally as an outgrowth. The 
deeper part of ouch a gland is termed the fundus, and here the epithelium is differ¬ 
entiated and has taken on secretory function. The more superficial part which 
conveys the secretion to the surface is called the duct; in it the epithelium resembles 
more or leas closely that of the surrounding surface. Many glands arc imatwccpae* 
while others are large organs. The larger ones are composed of subdivisions known 
as lobules (Lobuli) r which are held together by areolar interlobular tissue, cant 
lobule has its duct and by the union of these ducts there is formed an excretory 

3 Tlw term vkua ia applied in xmend to the whkb are ttraUiwd la th* body eavitiaa. 
It la Lunjjd to e^elude the heart* except when oonnderiax the tharacie orjc™ mpoffiawnieiJIy. 
Certaia other organ* wbkh do not belong to these jyrteFnn w tMitnllj ceoaidcred with tfami m a 
mstter of cocivHikince. 

i Hut ufi I-cellular gkoda m rmgmicd la lower forms, and Id hither farms the gubLet-eeQa 
of many mucovm tnembranea have the same fuacttoO- Other organa whkh «v dot wpjih*lul in 
etnsrnirc ere aommaidf clawed u ftknda; web, for ewppl*, axe the Lymph idiods sad chhEuIh 
aad the *pl«B; they ere uniolly termed duetleea or ™cakr Klmicb, and are described with the 
organa with which they uv rv»acLBi«i &&*tomi£fiJ]y. 
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duct (Ductus excirtnriiiK), through which the Fsecreiion » conveyed, itome glanda 
of divisions of n larger order which are known sj= Lobes (Lobi); these may be 
separated by layers of connective tissue (Septa interlobaree) or by figures (In- 
(bum intdobra). 

TbtM U &d brtw*« Uw tit* of u gland and lb« number ti its Kwrekmr dnet^ 

Thuf tlw bwirat Kland La ihe bodj r the livir, Km * si*®* a™tmy duct, whsl* »atnj= (*uali glambi 

hftvp rongj, 

In the group of ductless glands there are thmv, other than the lymph gland* 
and Rpleen, which Are known ft* gland* of internal secretion or endocrine glands. 
r Iliesw gland* originate in the embryo through invagination of ad epithelial sheet id 
the same manner as do the glands with a well developed duet; but the connection 
with the epithelial surface is later cut off* «o their secretions leave the gland by 
passing into the blood or lymph vessel* which supply them, and are carried to all 
parts of the body or may leave by rupture of the glandular structure (ovary), The 
following glands comprise this group: thyroid, parathyroids, thymus, adrenal*, 
hypophysis cerebri, rpiphytis cerebri, the gonad*, islets of lAngerhads in the 
pdidcreas, liver, carotid, and coccygeal- They are usually described with the organ-n 
with which they an? associated topographically. 

Muscular Tisane-—Moat of the hollow organs am provided with a muscular 
taat (Tunica mnaeuiariaj outside of the mucous membrane. This ia in great part 
composed of strata of unstriped muscle, but in certain place*—and especially in the 
vicinity of the natural ft pert urea—it con-ustn off striped muscle. Some of the solid 
qrpms contair cuificulw ti**up in their capsule or stroma. 

Fibrous Membranes,- Many viscera are enclosed by a fibrous coat (Tunica 
fibrosa) * In the case of glands such an enveloping membrane is usually called Urn 
capsule. Other membranes of a like character art known as ft tunica albuginea 
or tunica adventitia; the former consist mainly of dense white fibrous tissue, white 
the latter usually contain many elastic fibers and are looser in texture. 

Serous Membranes.—These are thin membranes which line the body-cavities 
and cover more or less the external surface of the viscera contained therein- 1 They 
include the peritoneum in the abdomen, and Lbe pleura and the deep layer of the 
pericardium in the thorax. Their free surface is formed by a mesothetium of 
flat oeUiJ rt ia smooth and glistening and in moistened by a Elm of serum, thus re¬ 
ducing friction to a minimum. The external surface t- in moot place* connected 
with the structure covered by areolar- sub serous tissue (Tela aubaemaa) which 
often contain* fat. The part which line* the wall of a cavity is termed the parietal 
layer (Lamina parietalis), while the visceral lay or {Lamina viscera! vO is that which 
forma the serous coat {Tunica serosa] of the viscera. Double layer* which connect 
viscera with the wall or with each other are in general called serous fold* (Plica 
serum) or serous ligaments (Ugamenta serosa),, but many special terms ore in use 
and will be referred to Later. 

i Tbs ht mu omnhrBja™ form cknd b b.ch, a«pt in Lbe fetniUe, in which pmc the utenw 
Uab™ upeD in In the periluerai cavity nmi mix i communicate indinctly with the «xtvwr. 



THE DIGESTIVE SYSTEM 


This apparatus (Apparatus digesiorius} consists of I ho organs directly con¬ 
cerned in- the reception and diction of the food, St# passage through the body, 
and the expulsion, of the unobsorbed portion. These oiwuia are conveniently 
prousM-d under two beads, via,: { 1) the Alimentary canal; (2) the accessory organs. 

The alimantafy canal (Tractus alimcotarius) H a tube which extends from the 
lips to the amis. It has & complete lining of mucous membrane, external to which 
is an almoat continuous muscular coat- The abdominal portion of the tul*e is, 
largely covered with a serous membrane—Ihe visceral peritoneum. Tbe canal 
consists of the following consecutive segments: (1) The mouth; [2} the pharynx; 
(3) the cHHfrfiagua; (4) the stomach; (5) the small intestine; (0) the large intestine. 

The accessory organs are the teeth, tongue, salivary gljmds, liver, and pancreas. 


DIGESTIVE SYSTEM OF THE HORSE 


THE MOUTH 

The mouth 3 (Cavum om] is the first part nf the alimentary canal. It is 
bounded laterally by the cheeks; dor&kUy, by the palate; vt-n Emily, by the body of 
the mandible and the mylohyoid muscles; behind, by the soft palate. In the 
horse it is a long, cylindrical cavity, and when closed, it b almost entirely filled up 
by the con taint'd structures; a small space remains between the root of the tongue, 
the soft palate, and the epiglottis; this may be termed the glossoepiglottic space 
The entrance to the mouth (Hima oris) is closod by the lipe. 

The cavity of the mouth » subdivided into two part# by the teeth and alveolar 
processes The spa™ external to these and inclosed by the lipe and checks k 
termed the vestibule of the mouth (Vestibulum one). In the resting state of the 
parte the walls of ihk cavity are in contact, and the space is practically obliterated- 
Its existence becomes very evident in racial paralysis, when the food tend# to collect 
in it laterally, pouching out the checks. The space within the teeth and alveolar 
processes is termed the mouth cavity proper 'Cavum oris pfoprium). When tbe 
teeth are in contact, it communicates with ths vestibule only by tbe interdental 
spaces and the intervals behind the last molar teeth. Posteriorly it communioatas 
with tha pharynx through the isthmus faucium. 

The mucous membrane of the mouth (Tunica mucosa oris] is cool mucus at 
the margin of the lips with the common integument, and behind with the mucous 
l ining of the pharynx. During life it is chiefly of a pink color, but pay bo more 
Oir less pigmented. 

The lips (Labia oris) are two mujculo-membranous folds which surround the 
orifice of the mouth. Their angles of union (Anguli oris ^ conuniesura labiofum) 
are situated near the first cheek tooth and are rounded. Each lip presents two 
surfaces and two bordera The external surface is covered by the skin, which pre¬ 
sents long tactile hairs In addition to the ordinary fins hair. The upper tip has 
a ■hallow median furrow (Philtnun), the lower a rounded prominence, the chin 
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(Mfintunfl). The internal surface is covered with mucous membrane which ig com¬ 
monly more or less pigmented. The small papillae on the surface show on their 
summits the openings of the duets of the Labia! glands. ■Small fold* oF mucous 
membrane which pass from the lip to the gum form the frmult labii (superioris* 
mforioria). The free border of the lip is dense and bears shorty very stiff halm, 
The attached border is cunf-imigus with the surrounding structures. 

Strueture-—The lips are covered externally by the skin, and are lined by 
mucous membrane; between these are muscular tissue, glands, v ^vls, and nerves. 
The skin lies directly on the muscles, many fibers of which are inserted into it. The 
muscles have been described (p. 257). The labial glands (Glandulre labiates) 
form a compact mass at the commmres; they arc numerous in the upper lip,, 
fewer In the lower. The mucous membrane is often pigmented, and i* reflected 
upon the bones of the jaws to form the guma 

Vessels and Nerves r —The arteries are derived from the superior and inferior 
labial and palate-labial arteries. The veins go chiefly to the external maxillary 
vein. Tbs lymph vessels go to the mandibular lymph glands. The sensory 
n^rw# come from the trigeminus, and the motor nerve* from the facial nerve. 

The cheeks (Buccee) form the sides of 1 hr mouth, and are continuous in front 
with the lipe, They are attached to the alveolar borders of the bones of the jawa. 

StfWtiira.—Thia comprises: (1) The skin; (2) the muarular and glandular 
lay^r ; {$) tbo mucous membrane, The akin Ls rather thin and pliable. The muscu¬ 
lar tissue is formed mainly by the buccinator, but nbo by parte of the cutaneous, 
sygomatieus* dilatator naria lateralis,, levator na^olabialis, and depressor tabi in- 
ferioris, The buccal glands (Cl landuL® buccal®} (Hg. Wfl) ait arranged in two ram. 
The superior buccal glands Ile on the outer surface of the buccinator muscle, near 
iba upper border. The anterior part of the row consists of scattered lobulee; the 
posterior part , which lies under cover of the masseter muscle, is more developed and 
compact. The inferior buccal glands r Irst-i voluminous than the superior, are situ¬ 
ated in the submucous tissue at the lower border of the buccinator muscle. The 
mucous membrane is reflected above and below upon the gums, and la continuous 
behind with that oF the soft palate. It is reddish in color and frequently shows pig¬ 
mented areas. The parotid duet usually opens opposite the third upper cheek tooth 
on a papilla (Papilla aalivalis) ; exceptionally the opening may be opposite to the 
anterior part of the second tooth, linear series of small papilla* above and below 
indicate the orifices of the email duets of the buccal glands. 

Vessels and Kmes.—The blood-supply is derived from the facial and bucci¬ 
nator arteries, and the blood is carried away by veins of the same name. The lymph 
vE*e]g go to the mandibular lymph glands. The sensory nerve* come from the 
trigeminus and the motor nem» from the Facial nerve, 

The gums (Gingivw) are composed of a dense fibrous tissue which ia intimately 
united with the periosteum of the alveolar processes,, and blends at the edge* of 
the alveoli with the alveolar periosteum; the latter fixes the teeth in their cavities. 
They are covered by a smooth mucous membrane,, destitute of gLande h and of a 
low degree of sensibility. 

The bard palate (Palatum durum) is bounded in front and on the sides by 
the alveolar arehc^, and ia continuous with the soft palate behind. Its osseous 
basis is formed by the premnxiha, maxilla, and palatine bones. The mucous mem- 
brant 1 is smooth, and is attached to the bones by a eubmocosa which contains in 
its anterior part an exceedingly rich venous pJesua, constituting an erectile thane. 
A central rapbl (Rapb# palati) divides the isurface into two equal portions. Each 
of these presents about eighteen tmtnsveroc curved ridges {Rugs palatini) which 
have their concavity and their free edges directed backward. They are further 
apart and more prominent anteriorly. The central prominence just behind the 
ftrct pair of mentors is the papilla iuc&vt; it is margined by a fissure on each side. 
There are no glands in the oubmucomt The ductus IncLsivuS is a amah tube of 
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mucous membrane which extends very obliquely through the palatine hsHiire, Its 
ventral or palatine end Lh blind imd lies in the submucous ti^ue of the palate. The 
dorsal or nasal end emmiutes with the nasal cavity (in common with the 
vomcre-n&aal organ] by a Mil-like opening in the anterior part erf the ventral 
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njutenl meatus. 

Vessels and Nerves,—The blood-supply is derived chiefly from the palatine 

arteries And the Vein* go Id the Vena re- 
flexa. The nerves come from ihe tri- 

wmin iM. 

The soft palate (Palatum mofle) 
s a rouiKulo-imvnbnmoua curtain 
which separates the cavity of the 
mouth from that of the pharynx, except 
during swallowing 1 - It slopes down¬ 
ward and backward from Lts junction 
with the hard palate. The oral surface 
faces ventral ly and somewhat forward, 
and is covered with a ipucoua mem¬ 
brane continuous with that of the hard 
palate, it presents a rounded, median 
ridge, dunked usually by a sagittal fold 
on either aide. Numerals small ducts 
of the palatine glands open on this sur¬ 
face. On each aide a short, thick fold 
passes to the lateral border of the 
tongue; this is the (interior pillar of 
the so Ft- palate {Arcus KlossopnLatioUfi). 
The pharyngeal surface faces dorsalty 
and a tittle backward and is covered by 
n mucous membrane continuous with 
that of the nasal cavity. The free her- 
der (Arcus palatiuus} bi concave and 
thin; it is in contact [except during deg¬ 
lutition) with the epiglottis. It is con¬ 
tinued by a fold of the mucous mem¬ 
brane, which passes on each side abng 
the bwer part of the Lateral wall of the 
pharynx and unites with the opposite 
fotd over the beginning of the astopha- 
gua; this fold b termed the posterior 
pillar of the soft palate (Arcus phaiyn- 
gopa Latin us). The space between the 
diverging anterior HJld posterior pillars 
(Sinus tonsillaris) is occupied by the 
tonsil (Tonailla palatioaj - In the horse, 
Iwirenr, there is not a compact tonsil, 
as in man, dog, etc., but a scries of 
masses of lymphoid tissue and mucous 
glands which extend backward from 
the root of the tongue on cither side a distance of about four inches («. 10 cm.). 
These cause elevations of the surface, on which there are depressions (crypts) in 
which the gland duets open. The soft palate is greatly developed m equidw, its 
average length, measured medially, being about m inches [15cm.). Its length and 
contact with the epiglottis may account for the fact that in these animate mouth- 
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breathing does not occur under normal condition.*:. and that in vomiting the ejected 
matter escapes usual Ly through the m &al cavity. 1 

Structure.—The soft palate consists of: (1) The oml mucous membrane, 
continuous, with that of the hard palate, which it resembled; it covers also a narrow 
marginal area of the pharyngeal auHaoc along the free bonier;; (2) the palatine 
glands (Glandule palatinit), which form a layer about half an inch in thickness; 
(3) the aponeurotic and muscular layer; (4) the pharyngeal mucous membrane, 
continuous with that of the naeal cavity,, which it resemble* 
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The muscles proper to the soft palate are thp pitatinus r the levator palate 

»nd the tensor palftti. . 

The paladnuB CM, palatinus) consist® of two email muscular Initiates whicli 
lie together at the median line. It is attached through the medium of the palatine 
Bponeumia to the palatine bones, and terminates near the free edge of the soft 
palate, Usually a bundle from H is continued a short distance into the posterior 
pillar. Its action is to shorten the soft palate. 

The leva tor palati (M. levator veil palatini) arises from the muscular proceed 
an* he «thrr *n tin oral (|itmltf) or ptufy*ff£*I fportvckr) *<W ^ 

«sft palate u in riut, 32& and 34fl- 
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of the ptimm Xempoml booe jmd from the UtenU Isunhm of the Eustachian tube 
*“forward, lateral to the latter; It then inclines vtmLr ft Uy ^ 
the deep fact of the anterior pharyngeal muscles and tuxru* medially into the soft 
IMilatc, m which Jt spreads out above the glandular layer. It miaea the soft palate 
thus cltfling tire poatcruw: nares dLiring deglntitioiL 

The tensor palati (M. tensor vt-li palatini) k larger than the levator, and k 
itiHiforip and flattened. Id ames from the muscular prows* of the petrous ien^ 
pora ] bone the pterygcjjd bone, and the lateral lamina of the Eu-nnchian tulw>, 
f™ p * 83ffls to the levator, across the medial surface of the oririn of 

the pteryflojd^ mediate. Its tendon k then reflected around the hamulus *f the 
pterygoid bone, where it k held in position by a fibrous band and lubricated by a 
bursa, turns inward and expands in the aponeurosis of the soft palate. It lensea 
the soft palate. r . 

Vessels and Nerves,—The blood-supply of the soft palate is derived from the 
internal and external maxillary arteries and tbe blood is curried away by the correa- 
pondtng veins. The lymph vessel* go to the pharyngeal lymph glands. The nerves 
tome from the trigeminus, vagus, and glosau-phftrvngeiil herves 
,. The ”» of lh ° B10Uth » ^ anterior part is free and is formed bv the body of 
the mandible, covered by mucous membrane- The remainder is occupied by the 
attached portion of the tongue in the undisturbed state or the parts Thu follow- 
wig features an? exposed by raising the tongue and drawing it to one side. About 
opposite (he catunc tooth on each side is a papilla, the canmcula sublingualis 
through Which the duct of the mandibular gland opens Just behind the*? papilla; 
w a median fold of mucous membrane which pass* to the ventral surface of the 
tongue, conK[ituting the freoum lingua?. On either side is the sublingua] fold 
(Plica subltiiguAJis} which extends from the frenum to the level of the fourth cheek 
tooth. The fold indicates the position of the underlying sublingual gland and 
presents numerous smalt papilla*, through which the duel* open. Behind the last 
tooth a vertical fold of the mucous membrane passes from upper to lower isw. This 
“ wninud the plica pterygomandibular!*; it contains a ligament of like name. 
The isthmus faucinm is the orifice of communication between the mouth and 
the pharynx, It w bounded above by the soft palate, below by the root of the 
tongue, and laterally by the anterior pillar® of the soft palate. It is relatively 
small and not very dilatable in the horse, and is dosed by the soft palate under 
normal coneutiGiiH, except during deglutition. 


THE TONGUE 

The tongue ( Lingua) is situated on the floor of the mouth, betw een the rami of 
the mandible, and is supported mainly in a sort of ating formed by the mylo-hyoid 

■“"St, TT™ ^ ”?* (R * d “ **«), “ attached to the hyoid bona, 
soft potato, and pharynx. Only the upper surface of this part is free, and slope* 
downward and backward. The middle part, the body (Corpus lingu*) has three 
free surface*. The dorsal surface is slightly rounded. The lateral surfaces am 
nearly flat for the most part hut anteriorly become rounded and narrower. The 
ventral surface » related to the gemo-hvnid and mylo-hyoid muscles. The apex or 
up (Apex lingua;! alw, spotulandiapcd, and presents upper and lower surfaces and 
arounded border. The term dorsum lingua* L< applied to tbe dorsal surface; it h free 
throughout, and when the mouth is cloned is in contact with the palate cxccdi at 
the glosgo-cpiglottic space. 

i wnewts of: (l) The mucous membrane: (2) the 

glands; (3) the muscles; {4.) vessels and nem*s, 

The mucous membrane (Tunic* mucosa lingua,) adheres intimately to thr 
subjacent tissue, except on the lower part of the lateral surfaces of the body and 
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the ventral Hiirf&ce of the tip. It varies considerably in thickness. On the dorsum 
it is very thick and denser undL'mcaEb ibis part there is a dense fibrous cord, which 
ertcncki medially a distance of five or &Lt inches forward from the vallate papilla 
On the aides and ventral surf&ee of the tongue the membrane i e much tEsinner and 
smooth, und q an mon? readily he dissected off the muscular tissue. 3 From the 
lower surface of the free part of the tongue a fold of the mucous membrane pameg 
to the floor of the mouth, forming the Crenum lingtue. PqsU'riofjy a fold passe* 
on each nde from the edge of the dor- 
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Hum to join Soft palate, forming the 
anterior pillars of the latter. A thick 
central gfrracMepigiotik fold (Plica 
gluiism'pigbtiirBj pauses from the root 
to the base of the epiglottis; 1hi- en¬ 
closes the hyoepiglottic muscle. The 
mucous membrane presents numerous 
papilla?, which am of four kinds—Elb 
iorm f fungiform, vallate, and foliate. 

The filiform papiUs (Papilla filifonnes) 
are fine, thread-like projections which 
stud the dorsum and the aides of the 
tip: they are absent on the root. On 
the anterior part they are eo small as 
to be scarcely visible, but mi the pos¬ 
terior part they are much Larger and 
give the surface a distinct pile. The 
fungiform papillm (PapdlUe fungdormra) 
are larger and easily seen; they are 
rounded at the free end, which is sup¬ 
ported by a deck. They occur princi¬ 
pally ou the lateral part of the tongue, 
but are also found scattered over the 
dorsum. The vailala papilla? i Papillae 
valla!*) ftrti usually two or three In 
number. The two constant ones are a 
quarter of an inch or more (ca- 6 to 7 
nun.) in diameter, and axe found on 
the posterior part of the dorsum, one 
on each side of the median plans, about 
an inch (ca. 3 cm.) apart . The third, 
whsu prudent, is behind these, is Cen¬ 
trally situated, and la always smaller. 

Rarely a fourth may be found. They 
are rounded, broader at their exposed 
than at their attached surfaces, and are 
sunk in a depression which is bounded 
by an annular wall. Their free surface 
is tubemilate, i *., bears small, round secondary papilla?. The foliate papili* 
(Papillae folia!®) are situated just in front of the anterior piilars of the soft palate, 
where they form a rounded eminence about an inch (cb_ 2 to 3 cm.) in length, 
marked by transverse figures. The last three varieties art covered with micro¬ 
scopic secondary papilla? and are furnished with taste-buds. The mucous mem¬ 
brane or the root of the tongue presents numerous folds and rounded elevations. 

i Ttw m urfju* EnHLhrtn# ti Thick and ck*d>' adhcnait where food z»tura% ram® in contact 
«ribh tfc* toopie. 
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The latter are marked by crypts and consist essentially of & mims of lymphoid 
tkssyc; they arc known a* lingual follicles (Folliculi Linguales), and taken together 
fomi what is sonifiimK-M cniW the Ungual tonsil The lingual glands (Glandule 
linj^uaift--j constitute a thick layer in the loose submucous tissue and abo tie ^between 
tba muscle bundles. Mucous gland* are found also in part of the dorsum and sides 
of l he tongue, 

The lingua! muscles (Mm, lingum) may be divided into intrinsic and extrinsic* 
The intrinsic musculature comarta. not of diminct muscles, but rathe* of systems 
or idmta which run longitudinally, vertically, and tnxuvtraly, blending with the 
ejtLruusEc muscles, which are now tn be described- 1 



Fi* dl^Un^ui or TomS-ra, firm* Om*, Fxum. wrt . UniL 
r. w, Tj-r jmh^ i w , 1M- J-Ujjj ft. *, F pUftfefWww J. P . 

Iqr f™rb : r- e. **□»: 1. iiriMlMw tol U& ct 1 1* Ui few. |L 

■OMiJibk u ruuM. Hhi *1torf*l*d puu of KjdhJ bgu un iniJk-*twL faj dot fed ton. 


1- Styln-glMBU*. —This is a long, thin muscle, which lies along the lateral part 
of the tongue- Tt arises by a thin tendon from the lateral surface of the great 
cornu of the hyoid bone, near the articulation with tike small cornu. It terminates 
neaMhc tip of the tongue by blending with It* fellow of the opposite aide and with 
the intrinsic musculature- The action is to retract the tongue- Unilateral mn- 
lruction would also draw the tongue toward the side of the muscle acting. 


A hed&II iti"±*-L|1*r band wjiwlinart inau nn the thyroid coma of the 
on the Ermlnn of origjn of ibe Mlylo-thmku^ In bodc cjuh* a dmtkr band 
and on the hyo-gkAniiL 


hyoid 


aid benvj p*d coda 
higher up, with 


2. RyorElossus. — This is a wide, flat umsele, somewhat thicker than the pte- 


1 This diitiuctfcn ii mors or lem oqDv^adonal it ii rvwjron that muds gf wb*A mmy appear 
on CDUMrtionfl of the tosgiis lo he ktrtnric muscle It In rwJity a part gf the rtlriue miankium 
l ne *reu«emenL is further flonapticaicd by the edttraHM of btmdh* mnniiur in - 

iaterciutam E of bindtat and the breaking up of the &vaiaa* hy miau of fat 


j in various dliwti^ 


Till TOffffUB 


m 

ceding. It lies m the lateral pnrt of the root and body of the tanpe, partly under 
cover of the pr^redm^ muscle. Its deep face Is related to the gcnio-glcHsua, It 
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arises from the lateral aspect of the hyoid bone r from the lingual proofs to the oral 
extremity of the great comu P and from the thyroid cornu. The fibers pws obliquely 
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forward and upward, end for the meet part turn toward the median plane of the 
dorsum of the tongue, Its action is to retract and de-pros the tongue. 3 

3. Geaio-glo«siis.*—Thifl is a fan-shaped muscEe, which lies parallel to the me¬ 
dian plane of the tongue. It ia separated from the muscle of the opposite side by a 
Layer of fat and areolar tissue. It arises from the medial surface of the ramus 
of the mandible just behind the symphysis. From the tendon the fibers pan* in 
a radiating manner, some curving forward to the tip, others pass toward the dorsum, 
and othere toward the root of the tongue; some fibers pass from fhe posterior end 
of the tendon to the body and small cornu of the hyoid bone. The muscle as a 
whole bs a depressor of the tongue, and especially of ita middle portion; when both 
musdes net, a median groove ia formed cm the dorsum. The jNSaterior fibers pro¬ 
trude the tongue, the middle fibers depress the tongue, and the anterior fibers 
retract the lip of the tongue. 

In mm cam then is * aJUj*J] anomalous musrie nriae# bv a delicate tendon with live 

£^u?-gkwua and is attached behind with the g^iv-hyokleuii- 

Vesseis ind Nerves.—The arteries of the tongue are fhe lingual and sub- 
lingual tranches of the external maxillary artery. The veins go to the internal 
and external maxillary veins. The lymph vessels go chiefly to the pharyngeal 
lymph glands. The sensory nerves are the linguaE and glossi-pharyngeal, and the 
muscles are innervated by the hypogJoassJ nerve. 


THE TEETH IN GENERAL 

The teeth am hard white or yd to wish-whits structures implanted in the alveoli 
of the bones of the jaws. Morphologically they are large calcified papilla;. Func¬ 
tionally they are organs of prehension and mastication, and may jjerve as weapons. 
The domesticated mmnmals ha% r e two acts of teeth- The teeth of the brat set 
appear during early life and are known as deciduous or temporary teeth (Dc-ntc* 
decidui), 1 -lines they are replaced during the period of growth by the permanent 
teeth { Dentes pennanentes), They are classified according to form and position 
as follows: 

I , The incisor teeth (Dentes iqcjaivij are situated in front and ore implanted 
in the premaxiha and mandible. 

2. The canine teeth (Dentes eamni) are situated a little further back, and 
interrupt the interalveolar apace. 

3- The premolar and molar teeth (Dentes pramolarrs et moLares) form the 
sides of the dental arch. The premolars form the anterior part of the scries; they 
appear in both sets. The molars appear only in the permanent dentition. The 
term cheek teeth Is used to include both premotars and molars. 

The interval between the ine'uora and pmnolara is the interalveolar or inter¬ 
dental space. 

As the teeth of the two sides of the jaw are alike Ln number and character 
(in normal ckh), the complete dentition may be briefly indicated by a dentil 
formula such as the following: 

( t 1 2 a\ 

i-Q-f-H-l-n. 

2 13 3/ 

In this Formula the letters indicate the kinds of teeth, and the figures above and 
below the tines give the number of teeth of one side in the upper and lower jaw 
respectively in man. 

L b easy few pamhle i® tevHnira io this muscle thm parta* Thick would coirespood to 
die b*seo-, ks^, and cMro-p»iiu erf men. 

1 Th^r sleo populidy n^Lm of m "niQk Ph t«tk 
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The individual t*eth of each group Are designated numerically, the starting- 
pdint being the middle line; thus the incisor on either Fide of the middle line b the 
first incisor, and may be convenient fy indicated by the notation /'. The dcdduoLw 
tHith may be designated in a flimilnr manner, prefixing D (for deciduous) to the 
letter indicating (be kind of tooth. In addition to the above systematic method of 
notation other terms have received the sanction of popular usage. Thus the drat 
incisure are commonly cnlled middle mcisora, "pinehem/ 1 or “nippem"; the second, 
intermediate; and the third, comer teeth. The canine*, when highly developed, 
may be termed tusks or fangs. The vcHtigkl and inconstant first pre-molar of the 
horse is popularly termed the ,J wolf-tooth,” 

Each tooth presents for description a part coated with enamel, teimed the 
crown (Corona dontis), and a part covered with cement, termed the root (Radix 
dcntia). The line of union of these parts is the neck (Gollum doolie). 1 In many 
teeth the neck is distinct and is embraced by the gum, t , the teeth of Lhe dog 
and the deciduous inctoora of the horse. In other teeth no constriction is present, 
e. 0., the permanent incisors of the horse. Between the^e onremes am the motam 
of the boree, in which the nock is seen only in advanced age. 

The surface of a tooth directed toward the llpe is termed labial; that toward 
the cheek, buccal; and that toward the tongue, lingual (Facies kbtaLk r biic«dk, 
hnguolis), The surface opposed to a neighboring tooth of the same dental arch 
k termed the contact surface (Facies conlaetus). The masticatory surface (Facies 
masticatoria) k that which comes in contact with a tooth or teeth of the opposite 
jaw, 1 

Structure,—Teeth are composed of four tissues, which are oomskiered! hare 
from within outward. The pulp of the tooth (Ftilpfc dentis) k a soft, gelatinous 
tissue, which occupies a space in the central part of the tooth termed the pulp 
cavity s'Cavum dentis). The pulp is weli supplied with blood-vessels and nerves. 
It occupies a relatively large space in young growing teeth, hut later the dentine 
deposited on its surface gradually encroaches on it until, in advanced age, the cavity 
is much reduced or obliterated. The dentins (Substantia ebumea) forms the bulk 
of moat teeth, covering the surface of the pulp. It k hard, and is yellowish-white 
in color* The enamel (Substantia admnantina), the hardest tissue of the body, 
constitutes a layer of varying thickness covering the dentine of the crown of the 
tooth. It k easily daalmguished by itn dear, bluish-white appearance and its Ex¬ 
treme density. The cement (Substantia ossra) k the outermost tooth substance.. 
In simple teeth it forms usually a thin layer on the surface of the root only, hut 
in complex teeth it rakls m considerable quantity, tending to fill in the spaces 
between the enamel folds of the crown also. Its structure k practicality the same 
as that of bone without Haversian canals, and even these occur where the cement 
farms a thick layer. The embedded part of the tooth is attached to the alveolus 
by u vascular layer of connective tissue, the alveolar periosteum (Periosteum 
aivcohue); thU U the periosteum of the alveolus and performs a like function 
with regard to the embedded part ol the tooth. The name pericementum has also 
been applied to it, 

1 It wUl be ogled tbit lids definition! of e hums and not 4ww noi *gr« exactly with tbs 
pgjiybu lirvr that die crown Lj Ibr ffwj put and the mot ih* ombreldsd put. The gbjotlign eo 
the Inter El%t«wat Lies in ih* f*rt that it to not capable- ol general application. Thua the mgt- 
pholugLcai crown of iWr prrmanviu molin m the huroe to e±Ereau:ty king, and to, for the moat 
pan, f pibockkd in the bone in the young animal. The root proper bnpoa la lana at four or Eva 
year* of age, and continue* in growth |pr about right ymrt, A* the cupoud part of tht 
wnsara down, the etaboddnJ pm rnjpia, thiu preventing deficiency of length. On the M buii 
we should have to pty lbat unccenivc portico* gf the root become crown, while in point of fart ii 
to only in very ertreme age that tip true root cpnuw iaato wear. TMa difficulty does Ml uw \a 
caws wi which ibe emptinn erf Uw t*dh to completed rapidly, t. y, h man, dot In such brachydont 
Forms lbs short crown to deuty marked off from the root or roots by a neck, which to eeobrweed 
by the pm. The opposite extreme la wtm in the iaetopr* of typical rodfcni*, which grow wtt~ 
thoously and have ho root*. 

* Thto to popularly tanned thg grinding «urf*« <* di |aW of the tooth- 
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The blood-supply t* the pu]p is derived from the Infraorbital and mandibular 
alveolar branches of the internal maxillary artery; the nerve-supply comes ft™ 
camsspondinK branch^ of the trig^fttLiiua. 


The Teeth of the Horse 1 

The PtEHAHEFr Teeth 

The formula of the permanent teeth of the hone in: 


3 
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0 - P 

1 


3 or 4 
3 



40 oc 42 



Fia. m-Lont Tttrt w [Torn 
Fqjtm Yiuw or Au 

K I\ Fum b-eliI MteeJ pnpuisi 
i«uocp; £W* o,Lnd d«-M noun Iscim. Tb* 
ut auBbwHl tranU^ us 

11 Other %jna iJlmuranni the t«ih air to be found in the dohzripUcm of the ekuU. 
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In the mare the canines usually Are very email mid do oat erupts reducing the num¬ 
ber to 35 of 3& l 

Incisor Teeth*—These are twelve m number. The six in each jaw fire placed 
daft? together, bo that their labia] edgia form almost a semicircle in the young 
horse. They have the peculiarity (not found in existing mammals other than the 
equidft) of presenting, instead of the simple cap of enamel on the crown, a deep 
invagination, the infundibulum* which becomes partly filled up with cement, 
lienee ba the tooth wears, the masticatory surface [or "table”) baa a central ring 
of enamel surrounding this cavity in addition to the peripheral enamel. The 
cavity become* darkened by deposits from the food, and is commonly termed 
ihe ,l cup" or ll mflrk. ?t Each tooth hi curved m that the labial surface is convex 



and the embedded ports converge. The average total length of an incisor at five 
or hLe year* of age is about two and a half to three inches {ea, 7 cm.) r They taper 
regularly from exposed crown to apex, without any constriction, and in such a 
manner that in young horses the masticatory surface is brood transversely; toward 
the middle the two diameters of a cross-section are about equal \ near the apex 
the antero-poeterior diameter is considerably greater than the transverse. 

This fact is of value m the determination of age by the teeth, since the maa- 
ticatory surfaces at different ages represent a serins of ortss-wetions. As the ex¬ 
posed crown wears down, the embedded part [reserve erownj emerges from the 

i £El*3btnccr found. u the remit of eiEenjuivr ohren-atLcdu ffiCOO aubjectsi, that about 
2 to 3 per cent- of mare* Live erupnsd nmitira in t M&h that 6 n> 7 per reof. have them in 

the upper jaw^ while 30 l* 30 per ceou have tf™ m the hwpr jaW- Thaj aiunrrini] variation ia 
the xbovG r^rmuln frnult» frmn the fa^t that thr &cvt pnasudar ["PDlf-tiMth 1 *) If oftWI *b«lrt fen 
the n iJiJ". ud farther thut it u doubtful te wb*l net it wheo preaesL It u fficimooty not 

included lb the eDiim«wtiina 
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alveolus, fvD tJujit- the masticatory surfaces of the first and second lower incident 

art at first oval, with the long diameter tmiiaverae; 
later—at about fourteen years iismdly for the firs* 
lower meborn—they are triangular, with the base 
at the labial edge* At the same time the mfundifc>. 
uJnm or - J £up hP becomes smaller, approaches the 
lingual border, and finally disappears- it remains 
longer on the upper inciaora, as it k deeper in 
them. Another marked feature in old age is the 
progTiiHdvr approach to a horisontd direction m 
seen in profile; at the same time the exposed 
crowns of the teeth become parallel and finally 
convergent. 

Canine Teeth,—These are four in number in the 
mate; in the mare they are usually absent or rudi¬ 
mentary . 1 They interrupt the interdental space, 
dividing it into unequal parts. The upper canine 


Figl m.— Lomrrrvmm** B*rriW m Fit »6 ,—99 1#*** frewm m Ho***. 

[atu Inuct Toot* oir LEmi, J r Ir.hinJi hnhr-. 

C. Polp CWriltf. OlHii H P*¥T*-P lei 

inJuDiLltijIiun. but i» boI TTiirVd. 


la sUunted at the junction of the prrmajiilta and the maxilla; the lower canine u 
nearer the comer incisor- The canines am simple teeth, smaller than the incisors, 



hLM-Lota Irtraa off Cumii Tim or Ra hi.-Ithi bnm m Cuami Tm « 

Uocu, Fm Yum OUfr Fcri Yuh Oia 

Tt* UcipuJ boriff of lb* eMt 4 I nrWir -m uaw-Tni P, P, l 1 . lirinnr, C, irnkw 


and are curved with the eo&eavity directed backward. The exposed crown in the 
young Kiibjm h compressed, convex and smooth laterally a concave with a median 

3 II id LaCerevliaa Id Hoim (hat uv not at all lineocEiinMi la mani, ™p^- 

fcinllv la tile lower jaw. They ure very huIL and do cot LiiuaUy mittt; ihnr pTmcrut* is ipdi- 
ZAitd m cite L*ti*r case hy a promictistt! d the fiaas. Tbip n in «Nrfnrmfty with Lh« Jaci lhat 
they went prawt m both wa ifi and WMmffe isniwn of ouiim wuMc. 




THE PEfttLLNENT TEETH 


401 



tidfj* medially; ita edge is- sharp in the unworn tooth, The embedded part (ueu- 
idly called ;he root) in round and the pulp cavity is large, penuting to Ewi\^nood 
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ige L In old Mibjeota, whm the compiled part of the crown bae worn my t the 
exposed part w rounded and blunt, 

Cheek Teeth (Fremolars and Molars), 1 —The constant number of these is 

1 1| I* mamma in wUiinuy woifa to Apply tbe term 1* *fl Ih* tfaedr teeth. in« t 

in the horse fpjtLculiiiy,, the prannkn *rt lmkrtferra, i, *., de not diiw Enrt<rt*tly from the u™ 
inakjfl In bIk or fora, The tefffi cheek teeth wtttfeftieolly Jndudea the prsmalan and mdnn- 
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twenty-four—twelve in each jaw. Quite rnminqnly, however, the number id in¬ 
creased by the presence in the upper jaw of the noneallcd "wolf-tooth." This 
tooth, the firet prematar, la mu ally situated just in front of the Brat welt-developed 
tooth i it it a much-reduced vestige, not often more than one-half nr three4ourtha 
of an inch [ha. I to 2 cm.) in length. (It is interesting aa being the remnant of a 
tooth which was wril developed in the Eocene ancestors of the horse.]) It may 
erupt during the Sort six mouthy and is often abed about the same time ns the 
milk-tooth behind it, but may remain indefinitely. The occurrence of a similar 
*“* L Sft th* lower jaw—which, rarely erupts—increases the dental formula to 44, 
considered the typical number for mammals. 1 The cheek teeth are very 
large, prismatic in form, and quadrilateral in citsM-section* except the firet and 

last of the series, which are thn?Mided. The 
crown is remarfc&Ny long, mewt of it being em¬ 
bedded in the bone or projecting into the max- 
fiJary *dnLin in the young horse. As the exposed 
fart wears away the embedded part erupts to 
replace it r so that a functional crown of about 
four-fifths of an inch (ca* 2 cm.) lb maintained. 1 
The root begins to grow at about five years 
of age, and Ls complete at twelve to fourteen, 
although the deposition of cement may con¬ 
tinue indefinitely. 

The maxillary or upper cheek teeth are 
embedded in the alveolar pn™«3iw of the max- 
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ills. The exposed parts of the crowns are normally in dose contact,, forming a 
continuous row which is slightly curved, with the convexity toward the cheek. 
The embedded parts diverge as shown in the annexed figures (Figi. 342 r 347). Thu* 
the long axis of the firet k directed upward and a Little forward, that of the second 
may be vertical or incline slightly backward, the third curves backward more, 
while the fourth is often about vertical- The last tooth curves strongly backward 
in the adult, but the inclination of the fifth is much less. The buccal surface 
presents a central ridge running lengthwise and separating two groove*; the first 
tooth has, in addition, a less prominent ridge in front of the primary one. The 
lingual surface ts marked by a wide, rounded ridge,, the accessory pillar or column, 
which separates two very .^hallow grooves. The masticatory Surface presents 

J The qcj«icjcjCL to whuh mi them teeth belong u an open qm. 

teeth of thi* kind it it t* Mptey the j functfeo*] now* *ud refers 
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two infundibula, anterior and posterior. It elopes obliquely downward and out- 
ward, so that the buccal edge a prominent and sharp. Its avert qe width, raetpl 




at each end of the serial, a about an imh (ea. 2.5 cm.). The first and lutJ#rth 
have three roots, the remainder four or three. The individual teeth differ m length 
&b shown in Fig. 342, 
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The predion of thu embedded crown* and root* of the last four varies at 
different agt®, and in different subjects. Two factor* In this variation may be 
□Oted_ All of these teeth are developed in the posterior part of the body of the 
imuriUa. As ptfth proceeds the teeth move forward, w that commonly only the 
last three, but sometime ai*o the third, project into the maxillary rinus. The 
second cause of variation is the fact that the anterior limit of the maxillary sinus 
may he at the extremity of the facial msl, or about an inch beyond it. In the 
latter ease the third tooth projects into the sinus. 1 

The mandibular lo wer cheek teeth are implanted in the rami of the mandible, 
ffi rminjr two straight rows which diverge behind. The apace between the row* IS 
considerably Less than that *Gparattng the upper teeth, especially In the mi ddle of the 
serifs. The length of the lower leeth is about the same as that of the upper set. 
Their direction Is also similar, but the embedded portions diverge even more, with the 
exception of the first and second. The long aria of the First Lh vertical; the remainder 
project downward and backward in a gradually increasing obliquity.. The buc¬ 
cal surface has a Longitudinal furrow; the last molar has a secondary shallower 
furrw in addition. The Ungual surface is uneven, but the grooves am not regular; 
there arc usually three on the fim and last tooth. The masticatory surface is 
oblique, sloping upward and inward in correspondence with the opposing tooth; 
thus the lingual edge U prominent. Its average width {except at each end of the 
wriffl] bf somewhat Iflffl than thnv-Fuurlh* of an inch (ca, l.B M,) T The toft five 
have two roots, while the rixth commonly fans three. The width of the lower 
molars k a little less than two-thinta of that of the upper 

The structure is quite complex. Two infundibula run vertically through the 
pntire length of the crown; these become filled with cement- In the upper teeth 
there are five main divisions of the pulp-cavity and five enamel folds* four of which 
are arranged a>rametricjd]y* while the fifth is an outgrowth from the antcre-medial 
fold. In the lower teeth the infundibula are open along the lingual surfade until 
closed by deposit of cement. The pulp-OaVity luut two main divisions [anterior 
and posterior) and tliree or four secondary diverticula The enamel folds corres¬ 
pond, forming a pattern even more complicated than on the upper teeth. On 
the exposed crown of the unworn tooth the enamel folds form rounded ridges 
covered with a thin layer of cement. After the tooth comes into wear the enamel 
on the masticatory surface stands out in the form of sharp, prominent ridgea, 1 
Progressive cementation of the periphery of the tooth take* place, thus leveling up 
the irregularities of surface to a considerable extent. 


TV IrUffthil df tb n iDWtf IrHJl nheiwn ifi Fir. Sfi wot fcn fnhtirtnjtrtu: 5,7, TJ, &-fl r S,-\ 9-2 

7.G, The distftnee between the two rciwn was 4.7 cm . *1 the anterior red iuud 7 cm, at the poiltrior 
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The deciduous teeth are smaller and fewer than throe of the permanent set. 
The formula is: 

( 3 o a\ 

Dl-Do-Dp- 1 - 24 

3 o ay 


The deciduous Incisors are much smaller than the permanent onfti and have 
a distinct neck at the junction of the crown* and root. The crown is short; its labial 
Hurface presents five ridgea and groove*, but later becomes amooili and white. 
The mfaiidihid^m is -shallow. The root is flattened; it undergoes absorption as the 

1 The etiidret is ta amplify these very jgeneni] statements bv the csHminaiiiidii t#J 

Kra-h of ■objects of varying agt* It fwj p4-w bv Bated ihl4 Uw puulioii af the *tipcura 
the two dirkioM of the olhui mueh 

1 It i« Mrtima'.^'d that the enamel ridatw of Jifi upper cheek tooth of a young adult bare, if 
-dnighteoed out, would farm & line more than # foot HO*. Thv oatani nliminiiih^ with are. 


fHE DECIDU&tR TEETH—ERUPTION OF T1IE TEETH 


105 


permanent tooth develops behind it. The deciduous canines are quite 
They ooeor in both seita as slender epieui* about a quarter of an inch in length, but 
do not erupt. The lower one develops close to the earner inetair. They are not 
usually in eluded in the formula, as they are never functional The deciduous 
preoin'iara differ from the permanent sd: chiefly in that they have much shorter 
crowns than the latter- The roots form early h so that a distinct neck occurs 

Vessels and Nerves—The blood supply of the teeth is derived from the 
infraorbital and alveolar br&neh&a of the intenml m«illary artery. The lymph 
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ve^eln go to the mandibular and pharyngeal lymph glands. The nerves come 
from the irigeminud. 

Ehupttok OF THE Tran 

The subjoined table indiottea the average periodfi nf the eruption of th e teeth: 

TlEtJi EfurmciN 

A. ...TO I) Hirth W«k- 

2nd ■■ ..... (Pi 2) 4-fl nrtj. 

3rd " I..... (K3) 0-®months. 

Guinc..(Pn J 

Iri |N*n»tv. . Birth nrBut 

2nd " ■■ (I*p3> »** "“**■ 

3rd " .. (Dpi) J 

B. f™Kd: 

1«t Uwknr... til 2hytan- 

2tid “ ■■■ (13 3 * J™" 

3rd ” . m 

Cuiljie .... . . ■ (£} Wjhup 

1st Wrtiiftlpr (or mlf-loolhl - -. (Pi) A-fl month*. 

2nd " .2«j»ra, 

3rd “ ... (KB aynirt. 

4th “ ... (F4) 4 limn. 

tot mol**.... (Ml) frian.wd^ 

2nd " . (M3 *?*» 

3rd '■ . ...(M3] 3H-4 re*n. 

(The periods sIvhl for P 3 i trfer la tie upper teeth; the kmr fiay erupt alntn 
pii moctlis «jher J 
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THE 5ALTVAK? GLANDS 

This term Li usually restricted to t ho t hits? pairs of liurgc glands situated on the 
■aides of the face and the adjacent part of the neck—the parotid, mandibular, and 
sublingual. Their ducts opc-u into the mouth. 

The parotid gland (Glandula parotta) (Fig. 560 )—bo named from fte proximity 
to ihe carets the largest of the salivary gland* in the horse. It is situated chiefly 
in the space between the minus of the mandible and the wing of the atlas. It has 
n long quadrilateral outline, the dorsal end partially embracing tbe base of the ex¬ 
ternal car, Its length k about eight to ten inches (ca. 20 to £5 cm-), and its average 
thickness nearly an inch (cr. 2 hit), Ita average weigphl k about seven ounoca [ca. 
200 to 225 g,). It preaenta for description two surfaces, two borders, a base, and 
an apex. The lateral (or superficial) surface is covered by the parotid fascia and 
the cutaneous and parotidoaujicolans muscles. It is crenel obliquely by the jugu¬ 
lar vein, which l b largely embedded in the gland. It is also related to the great 
auricular vein., the cervical branch of the facial nerve, and branches of the second 
cervical nerve. The medial [or deep) surface is very uneven and has numeraire 
important relations. Some of these aret tbe guttural pouch and the great cornu of 
the hyoid bone; the maiwtcr, occipitcMnandibularis, dig&ftricus and ocripto- 
hyoidcuH muaolsa; the tendons of the brachiooephalicus and stemo-cepbali™ 
(which separate the parotid from the underlying mandibular gland); the external 
carotid artery and some of its branches; the facial nerve; the pharyngeal lymph 
glands. The anterior or facial border is closely attached to the ramus of the mandi¬ 
ble and the masseier muscle; it oveHapa the litter to a varying extent/ The 
posterior or cervical border is concave, and is loosely attached to the underlying 
muscles, Tbe ventral border or base is related to the external maxillary vein. The 
derail extremity or apex forms a deep notch into which ihe base of the external car 
fits. The gland has a yellowish-gray color and is distinctly tabulated It i« in¬ 
closed in a capsule formed by the fascia. The parotid duct (Ductus p&rotideus) is 
formed at the ventral part of the gland, near the facial edge, by the union of three 
or four radicles. It leaves the gland about an inch (ca, 2 to 3 cm.) above the external 
maxillary vein, crosses the tendon of the Bterno-eephaUcus, and gains the medial 
face of the pterygoideus medialk It then runs forward in the mandibular space 
below the external maxillary vein nod winds around the ventral border of the man¬ 
dible behind tho vein, passes upward between the vein and the master muscle for 
about two inches [ca. 5 cm,), turns forward underneath the facial vessels, and perfo¬ 
rates the cheek obliquely opposite the third upper check tooth. Before piercing the 
cheek H Li somewhat dilated, but its termination is small* and is surrounded by a 
circular mucous fold (Papilla salivalk), (In exceptional cases the opening may ho a 
little further forward.) Tbe gland belongs to the compound alveolar glands of 
tbe serous type. 

Blood-supply.—Branches of the carotid and maxillary arteries. 

Nerve-supply.-Trigeminal, facial, and sympathetic nerve?, 

The mandibular or submudllaiy gland [CiLondula mandibular!* 3 is much 
smaller than the parotid. It is long, narrow, and curved, the dorsal edge bong 
concave. It extends from the fossa sJfanik to the body of the hyoid hone, so that 
it ia covered partly by the parotid gland, partly by the lower jaw (Fig. 646). Us 
length k eight to ten inches (ca, 20 to 25 cm,), its width an inch to an inch and a 
half (cat. 2.5 to 3 cm.), and Ha thickness about half an inch [ca. I cm.) + It weighs 

1 la Mice cues there ■ a wdl-nwfc*iJ tHan^uW k4*3 process, which covers the tempore 
nmadjbuLsLr j^nat, llu facial urvc r and the tnuisveree facial vaasdU. The width of the ventral 
cod abg iwinl In eaww t Acre b marked dcSdency ai the rtrlnwaaddihiilar (WW*) Jri- 
aagia’ this may he corn penciled bj tc ™ at tha noma an*3ci so that tbe altad osertiw 

tLe eiLefD&i muLELuy vein to a variable eriflftt. 
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about one and a half to two ounces (ca. 15 to GO g,), It is often divisible into two 
parte- It presents for description two surfaces, two border*, and two extremities. 
The lateral surface in covered by the parotid gland, the ocdpUo-nrnDdibiilnris, 
dlgMtrieuSf and pterypikis modi hItth musses, The tendon of the stemo-cephalicus 
crosses tide surface, and, toother with the aponeurosis connecting it with that of 
the brachiocepludicus, h a useful guide in separating the parotid gland from it. 
The medial surface ia related to the rectus capitis vuntmlii major, the guttural 
pouch, the larynx, the division of the carotid artery, and the tenth, eleventh, and 
sympathetic nerves. The dcreaJ border in concave and thin. Il is related to the 
guttural pouch and the duct of the gland. The ventral border is convex and thicker. 
It is related to the external maxillary vein and often to the thyroid gland. The 
posterior extremity ia loosely attached in the fossa Atlantis. The anterior extremity 
lies at the side of the root of the tongue, and is creased laterally by the external 
maxillary artery, The mandibular or submaxillary duct (Ductua mandibularis) 
is formed by the union of small radicles which emerge along tho concave edge. It 
nuts forward along this border, and, after leaving the anterior extremity, cromOH 
the intermediate tendon of the digastricus, passes between the hyu-glteaus and 
mylo-hyoidcus, and gain? the medial surface of tho suhlingmd gland. Its terminal 
part lies on the body of the mandible, under the mucous membrane, which it pierces 
opposite the canine tooth. The orifice v> at the end of a flattened papilla* the 
csjrineula sublingualis. The gland diflej* from the parotid in pcaaKKsing serous, 
mucous, and mixed alveoli. 

Blood-supply—Occipital, external carotid, and external maxillary arteries. 

Nerve-supply.—Chorda tympani and sympathetic nerves- 

Thc sublingual gland (Giandula sublingualis) (Figs. 330, 5fll) is situated be¬ 
neath the mucous membrane of the mouth, between the body of the tongue and the 
ramus of the mandihle. It extends from the symphysis to the fourth or fifth 
lower cheek tooth. Its length is about five or six inches (ca- 12 to 15 cm.) and its 
weight about half an ounce (ca- 15 to 16 g.). It is flattened laterally, and law a 
thin dorsal border which underlies the sublingual fold of the mucous membrane 
nf rhe floor of the mouth. The lateral surface is related to the mylo-hyoddcus 
muscle, and the medial surface to the genin-gloarua and stylo^assus, the mandib¬ 
ular duct, and branches of the lingual nerve. The ventral border is related to 
the geniohyoid muscle. The sublingual ducts (Ductus sublingualcs), about thirty 
in number, are small, abort, and twisted; they open nn small papilla on the sub¬ 
lingual fold. The gland has mixed alveoli. 

Blood-supply. Sublingual artery. 

Nerve-supply.—Trigeminal and sympathetic nerves. 


THE PHAHTOI 

The pharynx is a musculo-membranous sac Which belongs to t he dupartivc and 
respiratory tracts in common. It is somewhat funnel-shaped, the large anterior 
part joining the mouth and nasal cavity, while the small end ts continued by the 
(esophagus- lie long axis hi directed obliquely downward and backward, and has 
a length of about six inches [ca. 15 cm.). The pharynx ia attached by its muscles 
to the palatine, pterygoid, and hyoid bones, and to the cricoid and thyroid cartilages 

of the larynx, . . . _ 

ItH principal relations are; donadly, the base of <be cranium and the guttural 
pouches; ventrally, the larynx; laterally, the medial pteryoid muscle, the great 
cornu of the hyoid bene, the external carotid and external maxillary arteries, the 
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(tlossQ-pbajyngEaJ, anterior laryngeal, and hypoglossal lUTVtt, the nuuidibuJjir 
Hahvary KLund, and the parapharyngeal lymph gbmdfl. 

The cavity of the pharynx (Cavan ph*ryngu) presents scFen openings 
Through the posterior mires nr thou® it communicata; dnmaSJy with the nasal 
cavity. The pharyngeal orifices of the two Eustachian tubes (Ostia phnryngea 
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tub® amlitivav) are situated on the lateral wall behind the posterior narea just bdow 
the level of the ventral nasal meatus. They are slii-llke openings, directed ob¬ 
liquely downward and backward, and are a little more than an inch (on. 3 cm.} 
in length. They are bounded medially by & fold which encloses the expanded 
extremity of the cartilaginous Eustachian tube. The istbmtiB faucium is the oral 
opening; it is dosed by the soft palate except during swallowing. The aditus 
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Uuyngia occupies the paLer part of the ventral wail or Hoot of the pharynx; it 
w open except during deglutition. Behind this is the a dime oesophagi, the entrance 
to the rasophatfUa. 

The mil of the pharynx comprisra, from without inward, tho muscles, the 
pharyngeal aponeuroHk, and the muroms membrane. 

The muscles of tho pharynx (Mm. pharyngis) (Figs. 332, 333) are covered 
by the pharyngeal fascia, which is attached to the heee of the skull, Lhe great cornu 
of tho hyoid bone* and the thyroid cartilage of the larynx. They are as follows: 

1. The atylo-pharyngeus arises from tire medial surface of the dorsal third 
or lhe great cornu of the hyoid boat, passes veolro-medMly, and enters the wall of 
the pharynx by passing between the pteiygo-pharyngeua and palato-pharyngeus. 
Its fiber* radiate, many bundles passing forward, other; inward or backward bc- 
nealh the hyo-pharyngous. It rai^ca and dilates the pharynx to receive the bolus 
in swallowing, 

2. The pelWCHphajyngeus arises chiefly by means of the aponeurosis of the 
soft palate from the palatine and pterygoid Nines; some fibers are attached to the 
anterior wide part of the Eustachian lube. IN fibers paisa backward on the lateral 
wall of the pharynx, and are inserted in part into tho upper edge of the thyroid 
cartilage, in part turn inward to end at the median fibrous raphl Its action k to 
shorten the pharynx, and to draw the larynx and eroophoguii toward the root of the 
tongue in swallowing. 

Z, The prerygO'pharyngflUB in flat and triangular It lies on the anterior part 
of the lateral wall of the pharynx. It arises from the pterygoid bo tip above the 
preceding muscle, from which it is not distinctly separated,—crosses the levator 
pa!sti r and is inserted into the median raphg. Ik action k similar to the prcceding- 

4- The hye-phaiyngeus may conakt of two parts; 

(a) The kerato-phoxyngeui k a small and inconstant muscle which arises 
from the medial surfaro of the great cornu of the hyoid bone near its ventral end. 
It passes upward and backward on the lateral faro of the palato-pharyngeus, 
turns toward the mphfl, and spreads out under the next muscle, 

(iO The chondro-pha ryngeus* broad and fiiaahy h arises from the thyroid cornu 
of the hyoid bone and by a thin fasciculus from the lamina of the thyroid cartilage. 
The bundlcM spread out and end at the median raph#- The posterior part dips 
under lhe thyro-pharyngeu*, while the anterior part overlies the pteiygu- and 
palato-pharyngeus. 

5, The thyro-phuryngeus arisen from lhe lateral surface of the lamina of the 
thyroid cartilage on and behind its oblique line. Its fibera pass forward and 
medially to the median raph£- 

fl r The erieo-pharyngcus arises from the lateral part of the arch of the cricoid 
cartilage and emfc at the mphi. The fibers are directed upward, Forward, and 
inward; they blend behind with l ho longitudinal fibers of the maophagus. 

The last throe muscles are constrictors of the pharynx. 

The pharyngeal aponeurosis is attached to the boon of lhe cranium. It is 
well developed on the medial face of the pakto-pharyngeus muscle and forms a 
median raph4 pharyngi$ dorsaliy, which k wide in its posterior part. 

The mucous membrane of the pharynx k continuous with that of the several 
cavities which open into it. It is thin and closely adherent to the base of the skull 
in the vicinity of the posterior mires, where the muscular wall k absent. Behind 
lhe Eustachian openings there is a median cul-de-sac, the pharyngeal recess iBe- 
cessuA pharyngeus), The recffjts k somewhat variable, but is usually about an inch 
in depth and will admit the end of the finger. I n the ass and mule it k much deeper. 
Here also Lhe muscular wall is absent and the mucous membrane lies against the 
guttural pouches. From the Eustachian opening a fold of the mucous membrane 
(Plica aalpinjp>pharyugc*i paintoward, but docs not reach, the ftditus kuyngis. 
A horiiontal fold, the posterior pillar of the soft palate (Arcus pharyngo-palntinus), 
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pmsttfl dong Uie ventral part of the lateral wall and unites with ibs follow over the 
entrance! to the cesophjipuw. The detail part of the cavity (Tars rcspiratotia) 
u lined with a ciliated epithelium, while the ventral part (Para digestoria) has a 
stratified squamous epithelium. The comniimseation between the two is o%al 
and is bounded bv the free edge of the soft palate and its posterior pillars; it is 
termed the pharyngeal isthmus. On either side of the aditus laryngis is a narrow 
deep depression, the piriform recess [B wni piriformis). 
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numbiSM: ». iphmnid*J dtt#; ». boilo p*n irf wrt-pilWl 4T, *uprw«Jpil»l; «, body ef bra; 

U, jiiiul'.oj bsdy; §P. ibuvmii 4P. met*™ <pi*drifiBilB* ; 4f. ilk»fi*&Ti*; 44, mduKid; 44, rfop-ioid; 

HfMWTlt: Si, mivriaf iuBhilil HiwriB. 

The submucous tissue contains numerous mucous glands (Gkndnlm pharyn¬ 
xes^)- In the young subject the lymph follicles are numerous and form a collection 
doimily and between the Eustachian openings known as the pharyngeal tonsil 
[Tonsills pharyngea)- 

VeeseU and Tferres,—The arteries are derived from the common carotid* 
external carotid, and external maxillary arteries. The lymph vessel* pa-^ to the 
pharyngeal and anterior cervical lymph glands. The nerves are derived from the 
trigeminus* glosso-pharytigeuSi. and vagus. 
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THE (ESOPHAGUS 

The cEs&plmgu* b a musculo-membranous lube* about 60 to 60 inchra {ca. 
125 to ISO cm.) in length, which extends from the pharynx to t he stomach. In 
ite emirse it shows several change* uf direction. It begins in the median plane above 
the anterior border of the cricoid cartilage of the larynx. At the fourth cervical 
vertebra it ha* passed to the left side of the trachea, and continues thin relation as 
far os (he third thoracic vertebra. With the head held in the usual standing po¬ 
sition, at the fourth cervical vertebra it la passing obliquely across* the left surface 
of the trachea and usually reaches the median plane ventral to the trachea at the 
posterior end of the saxth cervical vertebra (Fig. 349a) p then passes dorsal ly and 
backward through the thoracic inlet between the left face of the trachea and final 



rib. reaching the doraal surface of the trachea at the third thoracic vertebra, and 
passing backward, crosses the aortic areh F by which it is pushed over to the right 
of the median plane. Here it gains the dorsal surface of the trachea, and, passing 
backward, crosses the aortic lurch, by which it is pushed over to the right of the 
median plane (Figs 169, 470). It continues in the mediastinum between the Lung9 p 
backward and a little doraally, inclining gradually to the left, and reachs® the 
hiatus ceaophflgeiiB of the diaphragm. Fansing through this it terminates at once 
at the cardiac orifice of the stomach, a little to the left of the median plane, and 
about four or five inches (co. 10 to 12 m,) ventral to the vertebral end of tins 
fourteenth rib. 
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Viewed with reference to the horizontal plane, its course ia downward and 
backward till ii enters the thorax and parses upward to gain the doraal face or 
the trachea. Then for a short distance ££ e,, to the root of the lung) its direction is 
almost horizontal; behind this it passes somewhat upward to its termination. 
The cervical part {Pars cerviefdia) of the tube is about four to sis inches (10 to 15 
cm. ) Lunger than the thoracic part rParg thomcalis), while the so-called abdominal 
part =! Pars abdominalie) is about an inch (2 to 3 cm.) long. 

The principal relations of the a^phagiM at its origin are: to the cricoid 
cartilage snd dorsal crico-aiytenoid muscles Yentrally; to the guttural pouches 
and the ventral gtraight musdea donsally;. and to the carotid arteries Laterally. 
In the middle of the neck the relations are: to the Left longus colli muscle dorsally; 
to the trachea medially; to the left carotid artery, vagus, sympathetic, and recurrent 
nerves laterally. Near the thoracic inlet the msophagua h usually in contact 
with the left jugular vein for a short distance. At its entrance into the them* 
it has the trachea ec its medial side; the first rib, the roots of ihe brachial plexus 
of nerves* and the left posterior cervical ganglion laterally. After gaining the 
doraol surface of the trachea, it has the aorta on its left and the vena azygos and 
right vagus nerve on its right side, In its course through the posterior medias¬ 
tinum. the rawphageal trunks of the- vagus nerves lie above and below it, and the 
raaophageal artery is dorsal to it, a bum is provided ventraJly and to the right as 
it pEu>ses through the hiatus craophageus. 

Stfucture,—The wall U corn posed of four coals; (1) A Fibrous sheath termed 
the tunica adve_ntEtia; (2J the muscailar coat; (3) a submucous layer; (4) the mu¬ 
cous membrane. The muscular coat is of the striped variety os far as the base 
of the heart, where it rapidly changes to the unstriped type. In addition to this 
change, the muscular coat becomes much thicker and firmer, while the lumen is 
diminished. Except at each end of the tube the muscular coat consists chiefly of 
iwn layers of fibers arranged spirally' or elHptieally, which intercross dorsally and 
venlraUy. At the origin two bundles nearly an inch res. 2 cm.) wide arise from 
the wide posterior part of the pharyngeal raph£ and from a tendon common to 
the crico-pharyngeug and thyro-pharyngcuu. Thcsse bundles, which blend and 
decugsate at their origin, diverge rind pass to each side of the cesophflp?. In the 
angle bet ween than a deeper layer of circular fibers it visible- Two small ventral 
bundies emerge from the depression between the lamina of the cricoid cartilage 
and the arytenujd cartilsgea. These curve around to the side of the GMOphjigus 
and blend with the dorgaj bundles before described. In the terminal part there 
ia on external lonjritudina] layer and an internal circular layer, the latter being 
extremely thick- The mucous membrane is pale, and is covered with gquamous 
stratified epithelium. It is loosely attached to the muucular coat by an abundant 
submucosa, and lira in longitudinal folds which obliterate the lumen except during 
deglutition. 

Blood-supply. —Carotid, broncho-msiophageal, and gastric arteries. 

Nerve-supply,—Vague, glo^so-phaiyngeal, and sympathetic nerves. 

THE ABDOMINAL CAVITY 

The abdominal cavity (Cavum abdominis) is the largest of the body cavities, 
ft m separated from the thoracic cavity by the diaphragm and is continuous behind 
with the pelvic cavity. The line of demarcation between the abdominal and 
pelvic cavities is known ns the terminal lku?, or brim of the pelvii; it b formed by 
the base of the sacrum donsUly, the lEa-pectineal lines laterally, and the anterior 
borders of tha pubic bones ventral ly, 

The cavity is ovoid in fornij but fr somewhat compressed laterally,, Ite long 
axis extends obliquely from the center of the pelvic inlet to the sternal part of the 
diaphragm. Ite doiw-VeutraJ diameter is greatest at the firal lumbar vertebra, 
white its greatest transveme diameter is a little nearer the pelvis. 
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The dorsal will or roof la formed by the lumbar vertebra, the lumbar musdos* 
and the lumbar part of the diaphragm. 

The lateral walk are funned by the oblique and transverse abdominal muscles* 
the abdominal tunic, the anterior parts oF the ilia with the iliacue musclcSj the 
cartilages of the asternal ribs, and the parts. of the posterior ribs which an? below 
the attachment of the diaphragm. 

The ventral wall or floor consists of the two recti, the aponeuroses of the oblique 
and transverse muscles, the abdominal tunic, and the xiphoid cartilage. 

The anterior wall is formed by the diaphragm, which is deeply concave, thus 
greatly increasing the sire of the abdomen at the expense of the them*. 

The muscular walk are lined by a layer of fascia, distinguished in different 
parts as: (1) The diaphragmatic fascia; (.2) the transversalia fnseia; (3) the ihnfl 
fascia; (4) the deep layer uf the [umbo-do real fascia. 

The subserous tissue [Tela aubserosa) unites the fascia and peritoneum. 
It ia araolar tissue, and is more or less loaded with fai according to the condition 
of the subject, except over the diaphragm. It sends knine into the various 
psritonoal folds. 

The peritoneum, thesemus membrane lining the cavity, will be described later. 

The abdominal walk are pierced in the adult by five apertures. These are 
the three foramina of the diaphragm and the inguinal canals,, which have been 
described. In the foetus there is the umbilical opening also. This transmits the 
umrhua, a tube which eonneefca the bladder with the allantois: the two umbilical 
arteries, which carry blood from the foetus to the placenta- and the umbilical 
vein* which returns blood from the placenta to the liver uf the fcctus. After birth 
the orifice is closed by fibrous tlssue h leaving a sear, the umbilicus which k more 
or lew distinctly visible in the median ventral line in a transverse plane about 
tangent to the ventral end of the last rib, 

The cavity contains the greater part of the digestive and urinary organs, part 
□f the internal gcniiol organs, numerous nerves, blood vessels, lymph vessels and 
glands, ductless glands (spleen and adrenal bodies), and certain fcctal remalna. 

For topographic purposes the abdomen is divided into nine regions by imagi- 
nary planes. Two of these planes are sagittal and two are transverse. The sagittal 
planes cut the middles of the inguinal ligament*; the Eransveree planes paw through 
the last thoracic and fifth lumbar vertebra?, or the ventral end nf the fifteenth rib 
and the tuber coxae respectively. The transverse planes divide the udbomen into 
three /.uncs, one l&ehind the other, via,, epigastric, mcsogastrkp and hypogastric: 
these an? subdivided by the sagittal planes ns indicated: 

1.4'Jc [mrarfcuKiidtkff*... Xipk>id .. fhfhS nr™kmdrka 

Lc*fI fiiml vht __UrubilLnil__*.. - - RiulU lumbar 

L^rs ihiw.. Prepubie. ...... ......... ’Richt Like 

Other useful regional terms are: aubhnnW P diaphragmatic, inguinal. The 
first two require no explanation- The inguinal regions (right and left) (Inginnn) lie 
in front of the inguinal ligament. The flank (L&ltii) is that part of the lateral wall 
which ia formed only of soft structural. The triangular depression on its upper part 
is termed the paralumbar fossa; this is bounded dorsally by the lateral border of 
the bugifehnus, vent rally by the upper border of the obtiquua abdutninls interne, 
and in front by the last rib. 


THE FEBTTQNEUM 

The peritoneum is the thin aoruui membrane which lines the abdominal cavity 
and the pelvic cavity (in part), and covers to a greater or less extent the viscera 
contained therein. In the male it is a completely closed sac, but in the female 
there are two small openings in it: these arc the abdominal orifices of the uterine 
or Fallopian tula*, which at their other ends communicate with the uterus, and so 
indirectly with the exterior. The peritoneal cavity (Cavum peritona4) it only a 
potential one, since its opposing walls are normally separated only by the tiiin 
film of serous fluid isecreted by the membrane) which acta as a lubricant. 

The fnv surface of the membrane has a glistening appearance and is very 
smooth. This » due to the fact that this surface ia formed by a layer of Elat me** 
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olhehal cells, pud ta moistened by thr peritoneal fluid. Friction is thus rechnfcd 
to a minimum dmkg the movement!? of lbo viarera. The outer surface of the peri¬ 
toneum ts related to the Bubaeroua tissue, which attaches it to the abdumlnfid wall 
or the vlseem. 

In order to undcrateud the gvnend disposition oF the peritoneum, we may 
imagi ne the abdominal cavity to be empty and lined by a simple layer of perito¬ 
neum, tanned the parietal layer (Lamina parictalia), W* may further imagine 
the orpins as beginning to develop in the Klfceetxrus tissue, enlarging, and migrat¬ 
ing into the abdominal cavity to a varying extent. In doing m they cany" the per¬ 
itoneum before them, producing introversion of the simple w r and forming Folds 
which connect them with the wall or with each olhw. The viscera thus receive 
a complete or partial covering of (?eritoneum, termed the visceral layer {Lamina 
Yweeralia). The connecting folds are termed omenta,, mesenteries, ligaments! 
etc. They contain a varying quantity of connective tissue, fat, and lymph glands, 

and furnish a path for the vessels and nerves of 
this viscera. Some contain unstriped muscular 
tissu-c. An omentum m a fold which passes from 
the stomach to other viscera. There are three of 
th»e, namely; (1) Thelemr omentum (Omentum 
minus) * which from the leswr curvature of 

the stomach to the liver; (2) the gastro-splenic 
omentum (UpnxdtuA gasUoliennlc), which ex¬ 
tends f rom the greater eurvat are of the stomach 
to the spleen; (3) the greater omentum (Omar 
turn rnsjiiH), 5 which passes from the greater curva¬ 
ture of the stomach and from the spleen to the 
Icrmmul part of the great colon and the origin of 
the small colon. It does not **™*fly from 
one organ to the other, hut forms an extensive 
Ioqbg sac (I iga. 377 r 378). A mesentery (Mesen- 
irriuni) Ls a fold which attaches the intestine to 
the dorsal wall of the abdomen. Them arc two 
mesenteries in the horse: (I) The great mes¬ 
entery connects the gfiinttT part of the small 
intestine with the dunsaJ abdominal Wall; (2) 
the colic mesentery attaches the Email colon 
to the dorsal abdominal wall, In some animals 
(ff. g., the dog) there is a common mesentery for 
the whole intestine. Ligaments are folds which 
pass between viucera other than part* of the digestive tube, or connect them with 
the abdominal wall- The temi is also applied to folds which attach parts of the 
digestive tract to the abdominal wall* but do not contain their blood-vessels and 
nerve*. Some (* p. , the lateral and coronary ligaments of the liver) are strengthened 
by fibrous tifwue; othem (e. g. r the broad ligaments of the uterus) contain ateo 
unstriped muscular ttwrtie. 

THE PELVIC CAVTTT 

Hie pelvis id the posterior part of tlie trunk. It incloses the pelvic cavity 
(Cavum pelvis), which communicate* in front with the abdominal cavity, the line 
of demarcation being the terminal line or pelvic brim. 

The dumal wdl or roof is formed by the PflCftiro and first three coccygeal 
vertebra. The lateral walls are forrmid by the parts of the ilia behind tire lilo- 

1 Also knawa m ihs jpistr^hepsEk amentum. 

* At™ known u tht guuo-ftriic Qin4.111.tucD. 
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poet i rtu.n] lines and the eacrti-eciatie Ugamenta, The ventral will nr floor is Fornied 
by the pubic and ischial bonca. The boundary of the outlet in Fumacd by the third 
vertebra donsaily,. the ischial arch ventraily, aad the posterior edges 
of the sacro-sdaric ligaments and the semi¬ 
membranosus mittetea lfttendly r thus mcloa* 
mg the periuewu The outlet is cloned by 
Hie perinea] faada; this consists supers 
fjcial and deep layers which atu attached 
around the margin of the outlet and cen¬ 
tra] hr to the organs at the outlet—the ami* 
and its rniiflelca, the vulva (in the female) p 
and the root of the penii (b the unde). 

The cavity containa the Tectum, parts 
of the internal genital and urinary organs, 
some fa-lid inuftcfes, vwsek, and 

nerves. It h lined by the fascia pelvis, and 
in part by the peritoneum. 

The pelvic peritoneum is continuous In 
front with that of the abdomen. It lines the 
cavity for a variable distance tiackwflid, and 
la then reflected on to the viseera, and from 
one organ to another. We may therefore distinguish on anterior, peritoneal, and a 
pwrteriot, rtt roperilonenl, pan of the cavity. Along the mld-dornd line it forms 
a continuation of the crfhi mesentery, the mesorectum, which attache lho fimt or 
peritonea! port uf the rectum to the roof In animals m fair condition a consider- 
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able quantity of f'uljsermu and retroperitoneal fat is found on the walk and in the 

various interstices, t , «_ T , 

In the male the general disposition of the peritoneum here u w follows, if 
traced along the dorsal mil. it k reflected from the wenun on to the rectum, 
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Forming the visceral peritoneum for the first port of that tube. The (joint at which 
the reflection tiik« place is quite variable, and Apparently depends chiefly on the 
amount of feces in the rectum. When the bowel k very full the reflection may be 
little behind the promontory; when k is empty, the reflection may be at the pa^ 
ten or end of i hi ■ sacrum. Laterally it is reflected i n a similar fa*b ion. If the recto m 
be raked, it will be seen that the peritoneum passes From its ventral surface aod 
forms a transverse fold which liw on lhe dorsal surface of the bladder (Fig. 370). 
This is the genital fold (Plica genitalis). Its concave free part passes on either side 
into the inguinal canal. Hie ventral layer of this fold U reflected on to the dorsal 
surface of the bladder, Thus there a formed a pouch between the rectum and 
bladder—the recto-vesical pouch (Escavatin reetd-vcaiicsJk) r which is partially 
subdivided by the genital fold into recto-genital and verico-genital cavities. The 
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fold contains the ductus deferents, part of the veri quire FmiiunaJes, and the uterus 
masculinuH (a ferial remnant). If the bladder is now raised, it is Been that the 
peritoneum passes from its ventral surface on to the pelvic floor, forming centrally 
the median umbilical fold or middle ligament of the bladder (Plica umbllicalk 
media J. It also prases from each side of the bladder to the lateral pelvic wall and 
forms thus the lateral umbilical fold nr Ligament of the bladder (Plica umbiticaEis 
Latendk ); this contains in its edge the so-called round ligament of the bladder 
(Xjgnmentum teres vain)—the partially oedtided umbilical nrtfry, which is a 
large vessel in the feetus. In the foetus and new-born foal these thftw folds extend 
to the umbilicus in conformity with the abdominal position of the bladder. When 
the latter become a pelvic organ, the lateral folds conform to the change anti end 
at the verte* of the bladder. The median fold in my still be traceable to the um¬ 
bilicus, 

In the female the arrangement is modified by the presence of the uterus: 
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the genital fold b enlarged, so as to inclose the ulema and a small part of the vagma. 
It forms two extensive folds, the broad ligaments of the uterus (Upmaita lata 
uteri) 1 which attach that organ to the Mm of the pelvic cavity and the lumljur 
part, of the abdominal wall i}\g. 530), It thas divid™ the recto-ve«oai pouch 
completely into daml and ventral compart men t* the recto-genital pouch (Ex- 
cavatLo rcettMiterina) and the iTskc^gcmtai pouch (Excnyatlo v^iooutenca). 

Further details will be given in the description of the pelvic viwena. 


THE STOMACH 

The frtcmmeh (Vatiliituluri 1$ the large dilatation of the alimentary canal 
behind thn diaphragm which interventt between the tLaophagmi and the small m- 
testioL It is a sharply curved, Jn^haped sac, the right part being very much shorter 
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t Tna rt the left one. The convexity b directed ventraily. When moderately dnn 
tended, there may be a slight constriction which indicates the division into right 
and left aacai. It is relatively small, and b situated in the dorsal part oE thr ab¬ 
dominal cavity;, behind the diaphragm and liver, mainly to the left of the median 

^ jt presents fur description two surfaces, two curvatures., and two extranjitien. 
The parietal surface (Fades parietalis) k convex and b directed forward, upward, 
and toward the left; it lies sgniimt the diaphragm and liver. The vtscend surface 
fFacies ™*mlfc) 5 aleo convex, faces in the opposite direction; it is related to tbe 
tormina! part of the large cokrn, the pancreas, the smell colon r the small mtefr 
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tiiu?, and the plater ronetLtmm The borders between these am£fe« are termed 
the curvatures. The lesser curvature (Curvatura ventriculi minor) is very than, 
extending from the termination of the oesophagus to the junction with the small 
intestine, When the stomach is in dtu p it* walla are hen; in contact, and the 
cfcrrhu and pylorus dose together, 1 The greater curvature (Curvature ventriduli 
major) is veiy rxteiusivtv From the cardia it is Erst directed do realty and curves 
over the left extremity; it then descends, parses to the right, onsets the median 
plane, and curves upward to end si the pylorus. Its left part is related to the 
spleen, whilu its ventral portion rest* on the left parts of the great colon. The 
loft extremity (Extremitas sinistra) has the form of a rounded nul-dfMiec lemied 
the saccua Ciecus; it lira ventral to the left crus of the diaphragm, and so beneath 
the dorsal part of the sixteenth and seventeenth ribs. It la related to the panels 
and the termination of the great colon behind and the base of the spleen laterally. 
The right or pyloric extremity (Extramtu dertra) is much smaller and is continu¬ 
ous with the duodenum, the 
junction being indicated by 
a marked cosnstrieliorL It 
lies jmrt fo the right of the 
median plane, and about 
two inches (ca, S cm.) lower 
than the cordis; it i h in con¬ 
tact with the visceral sur¬ 
face of the Elver. About two 
or three indite (ea. 5 to S 
cm.) from the pylorus there 
1 $ a constriction which 
marks of the antrum pylori- 
cum from the rest of the 
right «ac r The oesophageal 
orifice ts termed the cardia; 
it b situated at the left end 
of the teaser curvature, hut 
About eight to ten inches 
(ca. 20 to 25 cm.) from the 
left extremity. 1 The oesoph¬ 
agus joins the stomach very 
obliquely. The opening is 
closed by the sphincter car- 
dim and numerous folds of 
mucous membrane. The py¬ 
lorus is the opening into the 
intestine. Its podlion is indicated externally by a distinct constriction. Internally 
it promts a circular ridge caused by a ring of muscular tffisu*—th« sphincter pylori. 

The stomach is held in portion mainly by the pressure of the surrounding 
viscera and by the esophagus. The following peritoneal folds connect it with 
the adjacent parts: 

I The gastrophrenic ligament (Il£ gast.rtiphruiiicuin) connects the greater 
curvrture; from the eardia to the left extremity, with the crura of the diaphragm. 
This leaves a narrow area uncovered by peritoneum^ and here the stomach is 
attached to the diaphragm by areolar tfcttue ('Fie, 355). 

i- Thu more crparwiv* term "in-rL= urn juuculnri#" baa been auggeflted rad u worthy of actopticiH. 

J The poakkm of the vraie* of with the eSrttMroa ol the dlmphiagiD. It 

Jisuftlly an Inch <:r zuotv f-c*. 3 cm.'! lo the Irft of the mcdifLg pkmc and vratml to the vertebral rad 
.if the fourteenth r.h 'When the daptiramn is contracted the cimM may hi jdi Ln^h aa lea. 15 
cm.] bebw the level of tbr apam; when the diaphragm id tchoird, Ihw inter™! B»y be raluoed 
to about two Laches («, 5 cm!). 
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ilvi ti the term hi nwd lo ihr nrTanpmeai kcfo ia Kimfwhai KUflltAdiiki, 

d»STJSiiku»'* 3 d *-mc- by™Jjr“"“iS'JS* 2 S 

EUUWrtfraCfl ttLP dwiCi^hWCIA M'j ibfl utMELUCh «i «i£h ^d© erf QtfWtA of fld&HWUMS. fa,*fa 

Sfireifl thftnp-pearwic*oJ aL igwrafLi i:ouapo«d twaSayere of poniiiDcuaii, butthduan 

2 The Lesser omentum (Omentum minus) connect* the lesser curvature snd 
the first put of the duodenum with the liver betow the reMphageal notch and the 
portal fissurtT. 

Thr nrl of thy- omentum which extent* Fmm the Ew to the itonwh 3* deatgnatedt^r Jig. 
tep*tch^trieuiii, wul dw mriadir wlkida gw* to 0^ duodenum m the jg. tapwtO-duodawk 

3 The garfm-fiplenk omentum (Tig- fifiatrelieiuile] from the left part 

of the greater curvature to the hiliHt of the spleen: it is continuous ventrelly with 


the greater omentum, . . . , 

I. The greater omentum (Omentum nrnjus) connects the ventral part ot i nn 
greater curvature and the first curve of the duodenum with the terminal part of the 
crest colon and the initial part of the small colon. It does not pass directly b(■ t ■ ’■' ■ >■ 1 * 
thiait parte but forma a lnrgp sac* which will be described later ^p. 445) r 

&. The gastro^inerea&c fold (Plica gaatrepanereatlca) extend* from the left 
sac above the oardia to the duodenum. It is attached doraally to the liver and 
venn cava, vcntrally to the pancreas. 

The stomach of the aqiudm is relatively email, its capacity varying from two 
to four gallons (ca, 8 to 15 Uteris), 


Tbi itiia, forai, and peHition of ih© are subject te Dt^dmbla vncwtSc®. When 

the slona&rH * tuuurly empty, dw amttuB Efficu* eootehm *ms 1>' gfts ewd. H ““parted: the 

middLr part (phtticilQflM fundus) HKtiLama the mratf ™ preeervw its rw&ckd ™™tw, 
iduLa the wksnotwrt i» ™m r^iM. In thia at*t* odb of wp*U Entastinfe usually Lie vc&tral to the 
ulamaeh jmd cciiV utfwmtf.: it entirely from the colon. In mtpUojpMl g*s». when thc ont*ui u 
eoipty uid wntr^tft^even the prtoric end a to the kft erf tbe median plww- W ken datended, 
the imcldlH part HUbff dm some four W inches, pu-hln* hide roils df the ^miil in^etmr 
which may lsr i bcteBBi rtthut curvature ppd thr ooloa r and ebg puiJung to coe pdethf 

dntW part of tbs nuat -colon: thr apliKt^ sm*Ll dw, pad small intraUnc we pu«»usi bach by tlw 
diai«iE:tia of the Ht r>^- When the rt ot w^s li moderwtdy tuO,||« ; aastEa 
to thi ninth im^rcoetd! ip*n ud tenth nb^ about a handhiwdth ibmttehvdafikWiooiUl 
uvb- 


Struchire^Thii wall is composed of four coots—serous, muscular, submucous, 
and mucous- The serous coat (Tunica serwa) covers the greater part of the organ 
and is closely adherent to the muscular coat except at the curvatures.. It partially 
bridge over the leaser curvature, and covers here daatie tissue which uaiste In 
rebunlnj; the bent form of the atomack The pflflbmtal folds have been described. 
The muscular coat (Tunica imiacularis) coodate of three incomplete layers, an 
external of longitudinal, a middle of circular p and an internal of oblique libers, The 
layer of longitudinal fibers [Stratum longitudinal) is very thin and existe only 
along the curvatures and at the antrum- it is not present on the saccut eweus, 
and about the middle of the greater curvature it is almr^t entirely replaced by 
dasric fibers to the antrum pylori - At the lesser curvature it is eontinuous with the 
longitudinal libers of the owophagus. On the antrum pylori it forms a weH-de- 
velopcd complete layer which is separate from that of the cnl vltui*a The layer 
of circular fibere (Strutmn rtreulare) ejdste only on the glandular |>art- At the 
pyloric orifice it forms a tliiek ring—'the pyloric sphincter (Sphincter py lori) - 
Another ring, the antral sphincter, is found at tbe left end of the antrum pylori. 
The oblique fibers (Fibne ohliquin) are arnmged in coarse bundles in two layers. 
The external stratum covers, the left- sac and ts largely a oontimialioo of the tengb 
ludinnl fibers of the neaophagus. The internal ritratum la found also on the left 
i&e; it ii contimioufs with the circular fiber* of the reaopbagu* and stomach and 
exchange* fibers with the external oblique layer. It forma a remarkable loop 
around the cardiac orifice, oonstituting a powerful cardiac sphincter (Sphincter 
cardiffi). The submucoua coat (Tela submucoaa) is a layer of loose oounective 
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Ib^ue which connects the (pieteukr and idiuxhb i» it the vpwLi acd nerves 

ramify befo« entering the mucosa. 

The mucous coal (Tunica mucosa) is 
dearly divided into two part*, That 
which lines ihe greater part of the left 
*sc rtsembEes the oesophageal mucous 
membrane, and ia termed the oesopha¬ 
geal part (Pan eesophagen). It is white 
ip color h destitute oF glands, nnd cov¬ 
ered with a thick, squamous, stmli- 
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fi«d epithelium, At the cardiae orifice it presents nmnerotlfl folds which _ oc¬ 
clude the opening, 1 It terminate* abruptly, forming an irregular, Anuow, meted 
odgp, termed the marge? plitatus {or ratkailar ridge). Below and to the right 
of thi±s line the mucous membrane has a totally different character, hvmg soft and 
velvety to the touch* anil coveted by a mucoid accretion. It contain* the gastric 
glands" (tllanduiff gaatricffl), and k therefore termed the glandular part (Fim* 
glandularis). It to subdivided into three zone* according to the types of glands 
which it contain-!, but no distinct tinea of demarcation exist. A narrow none along 
the margo plicatue* but not extending to the greater curvature* ha* a yellowish-gray 
c<jlor, and contains short tubular cardiac glands (cardiac gland region). Next to 
this in a Large area which has a mottled, rwldkh-brown «4or* and contain* fundus 
glands (fundus gland region) \ these glands have two dkthet type* of cdk. Tina 
part of the mucous membrane is thick and very vascular, and corresponds to the 
fundus of the stomach in man and the dog. The remainder of the muoou* mem¬ 
brane to thinner* ha* a ndcluh-gnky or yellowish-gray color, and contains pylorn 
glands, which have a single type of cells corresponding to the chief «Ui of the fundus 
gSamk (pyloric gland region); it oomsponds to the pyloric portion of nmn and the 
d C1K The folding of the stomach wall at the tew curvature produces a prominent 
ridge which projects into the cavity of the stomach. The circular fold which 
cavern the pyloric sphincter is termed the pyloric vnJv* fVnlvula pylon). 

The HiacpiuBHiI part «mrtitu.1bn ow-thlrd to Hm-fiJlIu ef tlw mm*u* mcmhnwir The 
MUKgtondSdS^Stremdy narrow (tab 04 to I mm.J it ttepjitj 
JSSattnhieh wid*- tu ward the pyloric part. Finct the majority of the riandi h cm natty™! 
cftidaivr' gbusda, likf tb™ of the pi* juKfother Kiircmls. bill are nUflifiosJuite in typ* b*?ri«isi Lh«e 
and pybriir ihndfl, tt» tortn intoimediato ™os might- wrtl be wL 

Vessels and Nerves-—The stomach receive* blood from all the branches of 
tbo artery. The gastric veins drain into iho portal vein. The lymph vessel* 

go chiefly to the enrtric lymph glands thence to Lhe cisterns chyli. The nerve* 
are derived from the vagus and sympathetic nerves. 


THE SMALL INTESTINE 


The smell intestine (Tnti^tinuni tenue) to lhe tube which connect* the rtomach 
nith lhe [fli^ intestine, It beams at the pylon* and termitat™ at the IvMH 
ourvature of lhe (swum. Its average length U about seventy Feet {ca. 23 meters), 
and win'll distended its diameter varies from three to four inches (7.5 to 10 cm.). 
It* capaoitv Lf about twelve gallons (40 to 50 htera). 

It k c!early divisible into a fUcd and a mesenteric part. The fixed part k 
termed the duodenum, while the tucscMeric part (Intestinum tenue mesantenale) 
]s arbitrarily divided into part* termed the jejunum and ileum. 3 

The duodenum is about three to four f«t (co. 1 m.) tong. Its shape is some¬ 
what like a horseshoe, the oan verity Uing directed toward the right. The first 
part (Para prima duodudj is directed to the right and forma an CC-ihaped curve. 
The convexity of the first- part of the curve in dorsal, of tha second., ventral. It 
U in contact with the imddto mad right lobe* of the liter, and preMits two am- 
pullie with a const riction between thrm. The duodenal angle (or head) of the 
pancreas k attache to the concavity of the second curve* and here* five to rtt 
incite lea. 12 to 15 cm.) from the pylorus* the panereatic duct and the bile duet 
pierce the bowel wall. The second pert {Pars aeuimdft duodeni) paaw* upwprtJ 
and iMickward on the right dorsal pari of the colon and veniral to the right Lobe of 
the liver and, on reaching the right kidney and the hart 1 of the esecum* it curves 
toward the median plane* oppoilc the tart rib, The third part (Par* tortia duo- 


I Thm «cUinton I* ip nU? #» cxtfhptete that tittenikm of thr bjfldrw 

in thfougb the pykmw may be ^trri«Tfiu: enough to reptuf* the ifaiUHh without h^Lusg ihd 

U ^ P ^\TaalLi«J iL^e of Jcamrcation exkt** but thr^ ta * mtikri toewaje of iho of 

tht prrji toward tb* UrniinJ part. Other JjffrrtDww will to> o*tod in the farther duerLptem- 
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deni) paasea fnaffi right to left behind th£: attachment of the b»Q of the CMtun, 
erosacs the median plane behind the mot or the peat mesentery, and turns forward 
to become continuous with the mesenteric part under the left kidney. 1 The eac- 
cylatioDJH of the first part have a diameter of three lo four inches (ea. 7-5 to 10 cm.). 
It is attached by a short peritoneal fold termed the naesoduodenum. This fixes 
the tiivt part of the duodenum closely to the liver and the seoond to the right dorsal 
colon \ the remainder is somewhat leas closely attached by it to the base of the 
cuxmm and right kidney, the mlbiumbir muscles, and (more dudy) to the terminal 
part of the great colon and the EM port of the umoll colon. 1 

The mesenteric: part, or jejuni>ilema 3 has been conventionally subdivided into 
the jejunum and ileum, but no distinct point exhda at which to make the demarca¬ 
tion. With the exception of Ik origin and the last two of three feet, the mesen¬ 
teric part of the intestine varies so much in position that only a general statement 
can be made. It lie? so numerous coils* mingled with those of the small colon h 
chiefly in the doraal part of the left half of the abdomen,, from the visceral surface 
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of the Stomach td the pelvis. It may insinuate itaeff between the left parts of the 
colon and the abdominal wall; also between the ventral parts of the colon, reaching 
the floor of the abdomen. In some cases coils of it lie against the right flank when 
the caecum contain# little material- The terminal pan of the intestine (ikum) 
passes to the medial (left) surface of the cmim and jobs the lesser curvature of 
its base. The average diameter of the jejuno-Omm lb about two and a half to three 
inches (ca, 6 to 7 cm,). In the cadaver one often finds much of the tube presenting 
irregular constricted and dilated porta which am not to be mistaken for pTnument 
eonditioiLS. The last, three or four feet (ea 1 m.) am usually tightly contracted, 
resembl ing somewhat the terminal part of the (esophagus. Thi# part may be termed 
the ileum. 

The mesenteric part is connected with the dorsal abdominal wall by the great 
mesentery. This is a wide, fan-shaped fold, consisting of two layers of peritoneum h 

1 Thr diMencmi eoaacnGaly <&rtr* ajnimd she periphery cJ liuj rjgtit kidney, from whUh it 
la aciwnud by the bwe oi ihr ri™m, but in some am It ta la <v>ninct with the vrotr*! Buriivw 
d the kidney It may cm.iaa (be Jtt&bnn plans VAtnl to (be Ktmid lumbar vartebrw or lumber 

back, dffpatadiii^ apparently *n the fuLbnw of tHc C 4 rcum. 

1 It will h* pukired that (be inrenduodpuuan u eka cDniiqium# with (ha grat mesentery, 
but ende by a free edge, 'the mesentery bepna uel iLf npmsite lurf&ca i>( tbr rntl of the lLuu- 
denum, &o tint the bowel la etCacfied by twt* pcriUmwl fold* al lide pdal. 
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between which the wdi Find nerves reach the bowd- it dm contains the mesen¬ 
teric lymph glnndg and some fat, The visceral harder oJ the nmmtizy cunt&ma 
the intestine,, while the parietal bonier or root of tbs mesentery (Radix mesenterii) 
is attached to a *mall area around the great mesenteric artmy under the fimt and 
second lumbar vertebra?. The root is thick, os it contain* a large number of vessels 
and nerves placed dose tap; ether. The mesentery is abort at ftratj hut soon reaches 
a length of one and a half to two feet (ca. -50 cm.}—sufficient to allow eoils of the 
Intestine to reach the abdominal floor, the pelvic cavity, or even to descend into 
the strolimi through the inguinal canal.. Near Its termination the intestine leaves 
the border of the maaeatefy, so that the latter has a free edge which passes to the 
crecum, Thus there \s formed the ileo-cataJ fold (Plica ilcoojecalLe}, which at¬ 
taches the ileum to the lesser curvature of the ratcum. 

Structure.—The wall coruditsof four coats—serous, mtnwutarp submucous, and 
mucous. The serous coat is complete except at the mesenteric edge, where the 
vessels and nerves reach the bowel. The muscular coat consists nf an external 
longitudinal and an internal eimilnr layer, the latter being the thicker. In the 
last few feet of the intestine the muscular coat is very thick, and being usually 
firmly contracted in the dead subject, gives the impression that this part of the bowel 
is of smaller caliber; such, however, is 
not the case during fife, The sub¬ 
mucous cost ts n layer of areolar tissue 
in which the vessels and nerves min¬ 
ify. It contains also the duodenal 
glands and the bases qf the solitary 
and aggregated lymph nodules. The 
mucous membrane is soft and vel¬ 
vety. ll has u grayish of yellowish- 
red color and is very vascular. About 
five or six inches from the pylorus it 
forms a pouch, the di?erticuliim duo- 
denl 3 in which the pancreatic and he¬ 
patic duets open. On a small papilla 
nearly opposite thia ia the termina¬ 
tion of the accessory' pancreatic dint. 

At the ilcoMcscaJ opening the mucous 
membrane projects slightly into the 
cavity of the cjcctim, forming the ileoH^cal valve, The free surface is thickly 
beset with villi, msH projections of the mucous membrane which cun be seen well 
by placing a piece of the membrane in water. They are relatively short and thick 
in the horse. Each contains a central lymph-Ytt^el (lacteal), and around this a 
plexus of capillaries, lymphoid tissue, and u ns tripod muscii>irbere. They are im¬ 
portant agents in absorption from the contents of the intestine. The epithelium 
is columnar, with many goblet celbr Underneath the basement membrane is a 
layer of unstripod muBcIc-fibera, the muicularis mucosae. The glands of the small 
intestine are of two kinds; their secret ion, also that of the glands of the large in¬ 
testine, is termed the succus entericus, 

1 r The intflstmaJ glands {Glnndul® intcstinales) are present throughout. They 
are simple tubular elands which open between the villi. 

2, The duodenal glands (Glandule duodcnalra) 1 are present in the first 
twenty feet or mare fra. 0 to 7 m.) of the bowel. They are branched tubulo- 
siveolar glands, and are situated in the subimicosa, so that their ducts perforate 
the muscuiaris roucoMf and the mucous membrane. 

1 These Were f^rnurlj- koutcn u Brunner i Klimd*. hni in. Itf B. K. A. we termed PtUftduU 
On wccvinl of ih*ir cSMaiDB beyond the duodenuin w>d their eubmue*ua position, 
KJjtnbtf'-rgM- >iiu« SUggBBied tiw> ftiinkr glandule «ihmue»:**. 
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Lymphoid tisfitt occurs In the form of distinct nodules (Noduli lymphataci) T 
which arc either (scattered or in groups. In the fnmiEir cast they are termed solitary 
nodules (Noduli lymphatic! Belitarii), in the Latter aggregated nodules or Peyer's 
patches (Noduli LympMd nggregnti). The solitary nodnlss pe about the size of 
a nulJet-flced or a small siigo grain. The patches are sit Gated ehkfiy along the 
surface opposite to the mesenteric: attachment and begin about three or four feet 
from the pykxnn. They number one to iwa hundred, and arc usually one to two 
inches (2 to 5 pm.) long and a quarter of an inch to one-half inch («t. 2 to 14 mm . ) 
wide, l-ar^er mu-i occur in the terminal part, where one patch may hwve a length 
of flffvon to fkfteen inches (ca, 1 7 to cm.) and a width of half an inch to one 3 nch 
(ca. 5 to 25 men.) in young horns UCJLcnberger). They ™y much m numlier 3 
and distribution in different. individuals, and undPiigo atrophy in old subjects. 
Vessels and Nerves,—The arteries of the email intestine come from the 
c-Tflinc ami anterior mesenteric arteries. The veins go to the portal win. The 
lymph-vessels are numerous and go to the mescnteiiu lymph glands h Iheuce to the 



ctsterrui cbyti. The nerves are derived from the vagiw nnd sympathetic through 
the emlioc plasm 

THE LARGE INTESTINE 

The long* 1 intestine (InUttLmum cnaasum) extends from the lermiiuttioD of the 
ileum feu thr anus. It is about twenty-five feet (ca. 7.5 to 8 m.) in. length- It 
differs from the email inteatine in ifes greater s3M? r in being sacculated for the mnflt 
port, porararing longitudinal bands, and having a more fixed position. It is divided 
into cscum r great colon, small colon, and rectum. 

The CMcm i 

The cacuni (Intestinum ca?cum) is a great cul-de-sac intercalated between the 
small Intestine and the colon. It has a remarkable size, shape, and position in the 
horse. Its average length is about four feet (au 1*25 m-), and its capacity about 
seven to eight gallons fca. 25 to 30 liters). 1 It is curved somewhat like a comma, 

1 The length given here a nnsuitdfrom end to end dong the aide end mMwiy bet^wi l be 
eumdun*- 
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It is situated chiefly to the right of the median plane, extending from the right iliac 
and pubEunibar regions to the sabdotnituil floor behind the xiphoid cartilage. Both 
extremities are blind, and the two orifices are placed two or three inohe* apart at 
the concave curvature. Tt presents for description a hase, a body* and im apex. 
The base (Basis ca^i g. Bftwu# caucus) extends forward on the right .side as fru as the 
fourteenth or fifteenth rib, about a bandbreadth below its middle, and backward to 
the tuber coxae. 1 It is st rongly curved, the greater curvature being dociud, the [ewer 
ventral; connected with the latter fire the termination of the ileum and the origin 
of the colon. The rounded blind end is directed vcntfaHy. The body (Corpus 
ewet} extends downward and forward from the base and rests largely on the ventral 
wall of the abdotnen. Iin leaser curvature is aheut parallel with the costal arch and 
some five to aix inches (10 to 15 cm,} ventral to tt. The a pta (A pex caw 1) li es on the 
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abdominal floor, usually to the right of the median plane, and about a hand's length 
behind the xiphoid cartilage. 

Tha right or parietal surface of the csxum is related chiefly to the ri^bft ab¬ 
dominal wall, the diaphragm* duodenum* and liver. The left or visceral surface lies 
against the left and terminal parts of the colon, the root of tbs peat mrosntury, 
and the email intestine. 

The base h attached dorsaUy by connective tissue and peritoneum on the 
ventral surface of tba pancreas and right kidney, and a small ansa of the abdominal 
wall behind these; it is attached medially to the terminal part of the peat colon, 
and ventrally to the origin of the great colon. The body is attached dorso-1 aterally 

1 The forward extent of ttu but uf the «cun li fubjert to some vuuiiocL It may b# 
noted that tho Wind w»d b *4 thm nog Ulterior [wt. Thr ejftent «tf the ™urt of the Wae 
with the right flank viriea; sUtemente ronoernaiig this feature m liven ta the dasiptiot of 
the gnat colon- 
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to the firut part, of the colon by the cscn-ceiic fold- The apex is free, and conse¬ 
quently may vary in position, 

The tasfum has four longitudinal hands (Tania cam), situated on the dorsal, 
veotrai, right, and left mrfflees; these cause lour rows of saeculadoos (Haunt**). 


Ha wotnlbuid ia ulowrt entirely enacted «■ fa# <Tanln Sbem)! it b»#tu on tba hadwit 
part of d» h™, erta.li along the mrdkl aide of (i* gr»t« atnu an, tod raw Ujb medial band 
iLtftr the apes, U u oal y it lie wisrfi where Ibe bewrf to sIlnilHsd to the toIL. The 

doriil bind extendi h L^f the kndrf eurvxtuni the (enniutkiEt of the LUruni to Ihe mjgs- 
The eB«dkl band extendi a]wi* the predial part of ihe lowar nirrature of die hr w., inelmca 
ventnUr further fwnid, and endi by joining the vealnl bond- XL at in one* by the 

idhniai u> the right dorwl wt a! the great color, «d b*j ond thio by the tnad vwMb andlymi* 
jHantta. Medial to the t* nmnidwB aI ihe ileum tl prelect. Iran the wall of the hjwri ae a FaJf t^rm 
band whidi e*ft be fell disuncll, althowsh covered by vwb and (at, Th* laferal bead ia 
eentiauoui with that ef the right ventral part erf the colon. It ■* revnwi by ymeeb, lymph glaftda 
mlL fat, but taa be felt ia aU pouteriiw part, where at fafta* * «m»ye projcrtlnR «dg& II inch™ 
vcntraUy i.Q ipaat an d may extefid tc tbc ap 


! apex or fade twl inthrtit neMhisg Sl- 
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The Hm-ckm! orifice (Ostium ileoMeale) ia situated in the Imer curvature of 
the base, about two or three inches {ca,5to 7*5 cm.] to the right of the median 
plane, and in a transverse plane through the first or second lumbar vertebra. The 
end of the ileum ia partially telescoped into the cceeum, m that the orifice ia sur¬ 
rounded by a fold of muccniti membrane which encloses a thick circular muscular 
Layer, the sphincter ilea. 

The csfeo—colic orifice (Ostium cecocolicum) is lateral to the preceding one; 
the interval between them is only about two inches (c*_ 5 et&Ob and they am separ¬ 
ated by a Large fold which projects into the interior of the c«cum. The orifice is 
small in relation to the sire of the raeeum end edom It ia ali^like, or has a narrow 
oval outline, and h about + wp inches (ca. 5 cm.) long. It has a thick valvular fold 
(Valvula cfficocohca) at its ventral margin and is encircled by a muscular ring, the 
sphincter each 1 Large crescentic or semilunar fokb (Flic* cseci) project into the 
cavity of the bowel, and between these are large pouches (Cellul* csci)- 

1 The uLELU-nnil-riJ uroii^itifi t sivat no support to the view which ■ ewzttimm c jt^tuWil 
that Loguts may pus dirtedy frets the ileum to tb= OflJfflL 
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The GREAt Conan 


The great to I on (Colon creasum) begins at the c^otn»llc orifice, and tcnmnatea 
by jcaning the small colon behind iJie saecus emeus of the stomach. It ia ten to 
twelve Feet (ca. 3 to 3,7 m.) long, and its average diameter (exclusive of its narrowest 
part) ia about eight to ten inskm (ca. 20 to 25 era ). lta capacity ia more than 
double that of the c®cum. When removed fnarn the flbdomen 1 it cunairata of two 
parallel parts, which are connected by peritoneum and partially by areolar and 
muscular ti*flie also. In tiiu it is folded no that it oonsinU qf four parts, which are 
dffiignatKl according to their petition or numerically. The three bent connecting 
parts are termed the flexures. The first part, the right ventral colon (Colon ventral* 
dsjrtmm), begins at the leaser curvature of the bare of the cfficwn, about opposite 
the ventral pari of the last rib or intercofital space. It forms an initial curve, the 
convexity of which ia directed upward and backward ; this part is in contact with 



the upper part of the right dank- It then ps^e* downwind and forward along^the 
right costal arch and then along the flour of the abdomen. C^ver the xiphoit 
cartilage it bends sharply to the left and backward, forming the Eternal flexure 
(Flexure sternalis s. diaphragmarica ventrahs). The second part, the left ventral 
colon (Colon ventmleKiristmiii), passes backward cm the abdominal floor, to the left 
qf the first part and the cacum and, on reaching the pelvic inlet, beads sharply 
donadly and forward, forming the pelvic flexure (flexura pelvina). This is wnj 
tinned bv the third part, the left dorsal Colon (Colon doreale siniatrum), winch 
pai»^ forward dorsal or lateral to the left ventral part, and on reaching the dia- 
nhragm and the left lobe of the liver, turns to t he right and backward, foaming the 
diashregmatic flexure (Flexum diaphragmatica dorsalis). The fourth part, the 
right dorsal colon (Colon dorado dextmm), passes backward dorad to the flirt part 
^d qn reaching the medial surface of the base of the tascum it turns to the left and 
doreally behind the left san of the rtomach; here it beecmsi constricted, and joins 
the colon below the left kidney. 
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dispLan I be or™ ib liffe p*rt from vnbUct wilb tto -4J ** tf» pwmJuinhM I™. I*» **** 
yitlijKli th* urcuEiitign fe wy atiffbt w cv** |irt^twalJT lQ aucb ciwn. til* ka*tl Appear* 

to hnw heeA lis*d to a wnlFwml ritnEe. , 

The Hl«n4 flrfurr ejtt*nd* fnrwaftl to a point oppantc fct* the Trniral iMTt oJ the vmlh *b, 
juid ita diapbrejcroiiii?’ Sk*ur* aa Fur up ibr Mm sintwoortalif*» «i the ristn <rf in* mciuo pLnne. 

The caliber of the great colon varies greatly at different pmota. At its origin 
it Is only about two to three Laches (ca- 5 to 7,5 cm,) in diameter. 1 This soon 
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increase* to about eight to ten inches (m. 20 tn 25 cm.) for the ventral parts 
Beyond the pelvic flexure the diameter is reduced to about l * n ^ 

(ca S to 0 cm.)- Toward the diaphragmatic flexure the caliber rapidly tacw “d 
reaches its maaimmu in the last part, where it form* a Un? wh, f 

hAva a diameter of about twenty inches <M cm ). Thus a euceeeded by a funnel- 
shaped terminal contraction, 

T pf.ny them ie isteuietioo of eotuidafahEe m which suwwJs the oowtrieted ongui. 
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The ri|tbl ventral part of the great colon is attached to the leaner curvature of 
the cjecuQi by two layers of peritoneum which form the ccco-collc fold (Plica 
cecoeolies}. The right puts are united by peritoneum on either aide and also by 
areolar tiwue and muscular fibers, the surface of adhesion bci ng about four or five 
inches (ta. 10 to 12 cm.) wide; the left porta are attached to each other in a similar 
fashion near the anterior flexures* but further back the cannectkm is a peritoneal 
fold which gradually becomes wide enough to allow them to be drawn apart about 
aii inches {ca. 15 cm.) Hear the pelvic flexure. The terminal part of the Colon » 
attached by peritoneum and areolar tissue to the ventral surface of the pancreas 



Wm. WL-Pamtia Pvxnam w Lot P*jbi et CfrUva or }f<w; Tdf, 

I. Wt demtJ p«f1: f. hfk *4Bkral pvt- J. ipfrft A*a«m 

doraally and to the base of the reeum lair rally, It is connected indirectly with the 
diaphragm and liver by means of a fold derived from the right lateral ligament 
of the liver. 

The relations are complex, and the more important facta follow. The ventral 
parte have extensive contact with the abdominal wall ventral)y and laterally. On 
the right, ado the colon ia usually almost entirely excluded from contact with the 
flank, by the cecum, but exceptiona to this arc not uncommon. 1 On the left ade it 
lire against the ventral part of the flank. Doraally the chief relations are to the 
stomach, duodenum, liver, pancreas small colon, jtmaJi intestine, aorta, posterior 
vena cava, and portal vein. Since there are no transverse attachments of the right 
and left parte, and the Utter have no attachment to the wad, they are subject to 
oonflderable displacement- The pehio flexure is variable in position, but usually 

3 The retie ^wtibuls may be of auffickal wk*r m exclude the bu of the emm laiHv Inna 
contact with the Oink. r 
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k is directed against the posterior part of die right flank or lies in th^ right inguinal 
rep on/ 

The bands of the colon (Tetuse c*ib) vary in Dumber on the different parts. 
The ventral parw have four band*. The pelvic flexure has a baud along its lesser 
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curvature. The left dorsal colon has at first only one feand^ which is a continuation 
of the preceding outs; further forward two other bunds appear h and the three are 

* The length of the left part* vs™ «ad thJ* annfWlife fa MM* f«- ibj d^™» tj 
be found La the Hrrmurtneot of their poetcrinr parte and the print Bchr. to Hubjeeta in which 
Lb»e nuU«f the tekr* at* rtbtillfr lou h their ™Uator mde »» u«fl4r **» l t" ^ ftEht«™ 
it* «kc infct * i hat the peMc flrxuftuee to the right of the IfiM; it WmbHi 
amta-et with the flank if high, u the pajrn.litmbw 5W- In r* 3 * ^ P^ti; *1 the 

colon mrm restively bW mad the pelvic flexui* hu tntht pdne 'JJ 

(undteti In raoj iubjficU the kft doml part ucbmi nnlully oHMh* wU 4 |irt.iiiJ 
naggeretipn cj Ihia may ktud to torvioa of ibw Wf psrLi sufira^il lo ]™1 p« death 

If act tfduaad. 
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continued on the right dorsal part. The ventral pails have alternate constrictions 
and sacculationa (Haustra coli). 

On the right v W tnd ttfaft twp band* dmmI T and extend nJgnji tire infdwl *nd lateral 
aidat of the aUiUfLmcnt to lb rijcfcil derail eoton. Hu’ ttwAml one ta covered by 1be colic vc*wJi r 
Etc., and Uba lateral fine ia CuEftt-nJfrJ entireHv or S^mrwt rntatelv by t,be attAdUD«13L to the ri*kt 
doraaJ part. A IaIetaJ hand raitnrn fruit: the l«A‘f HUTlilire n) S-tir omrutb and b«MlHfl Ventral 
at tire itamal flexure; it in free except tbal it w nftoa covered for i abort datanw by tbe artery 
H Trip pf tb arch and some fat The wnlral Pand in d* free. On tbs left ventral eokn 
slao two baitdH are dncanl. Of t beat, the medial on# u wverd by tire ire"»rJa and lymph glanth 
and La the antsnor part nlw by tbe jufluwinn to the Irft dare*! part. Al the pelvic flexure it ia 
caqljpMOfi aluii* the concave fare of the bowd to the left dnf»3 part; it ia Important dimralty as 
twins the only dirtiiuci band on the flexure and may he frit fw rectum, Tire drewslat^ol band 
ia largely free, but ia wverxd in f™t by the attachment to the left derail part. It fades out at 
the pelvis flexure. Tbe vcnl m-mcdlAl and raft*0-2*t«V*J banda are free and fade out at tf» 
pelvic flexure. Tie left dnnaj colon has at first only one hwl, wkfch u the cafiti&jmtion of tbe 
ona alunw the laser curium cf the pelvic flexure; Lt extends iUour tbe ventral surface and ia 
continued ob tbe ri^ht dnraal cokm, Beyond tbe ipsddl* of the left dorsal codon two dorakl hmaiU 
befpn, divers^ very pvhulkp and are continued on the right dnfmJ eofcjBi both are free and 
bmcdnn at tbe du»'phratfiLatie flexure. On the right dorsal colon the ventral band ia concealed 
by the aiumhincnt to 1he debt vmlnl colon and by the vesaeia and lymph elands. Tbe two 
dotnal bands m free except at tbe purteud attw=binenl ul th* bowel; Ure lateral anp in m wide 
and pmrewbat iadbtioet; tbs medial one is narrower and more dirttoct, and b continued slang 
tbe maentorle border of the small colon. 

Tua SMALL G3UMf 

Thd small colon (Colon tenue) begins at the ttumumtiori of the pti colon, 
behind the saccus oncus of tbe stomach and ventral to tin* Itft kidney p And is con¬ 
tinued by the rectum at tin* pel™ inlet. 1 Its length is about ten to twelve feet 
few, 3,5 pa*)* and ita tiimneter three to four inches (ea, 7.5 to 10 cm.). 

Its coiia lie chiefly in the space between the stomach and the pel™ mlct, dor¬ 
sal to the left party- of the great colon- They are mingled with those of the small 
jntnitins, from which they arc easily distinguished by the bands and sacculation. 

It is attached to the sublumbai region by the edit mesomtery, and to the 
tennination of the duodenum by the narrow duodeno-colic fold of peritoneum 
(big. duodeno-colicum). The greater amentum is also attached to the initial 
part of the bowel. The colic mesentery is narrow at its origin, but soon reachra 
a width of about three feet (ca. iD to GO cm.). Its pariuial border .is attached along 
a line extending from tbe ventral surface of %ho left kidney to the sacral promontory- 
it ie continuous in fitml with the root of the great mesentery, and behind with the 
meaorectum. 

There are two longitudinal bands {tEmia?) and two rows of eaceulations. One 
of the bands n fret, the other is concealed by the meoent^ry'- When the bowel is 
hardened in situ its lumen between the pouches is reduced to a narrow girt 

The Rectum 

The rectum (lu leatinm n rectuin) ha the terminal part of the bowel; it extends 
from the pelvic inlet to the anus. 1 Its length Is about one foot (co. 30 cm.}, Its 
direction tuny be straight or oblique. The find or peritoneal part of the rectum is 
like the small colon, and is attached by a continuation or the culic mesentery termed 
tbe mevorsetum. The geound or retroperitoneal pan forms a flask-^liaped dilata¬ 
tion termed the ampulla recti.; it is attached to the surrounding structures by cop- 
nuctivo tissue and muscular bands. 

The first part of tbe rectum commonly lies along the left wall of the pelvic 
cavity, but may be about median or {more rarely) deflected to the right It is 
related to noils of the mall colon and (inconstantly) to the k-ft parts ut pelvic 

i The pcuLtioB of tbe formel-shaperi tormina Iks of t h? erml «ikm And th* nripn «J tlw «mtll 
to\ab. in fLird, aM tliid EaCt La «f cllBleal iDpOrtUKr ia Cfrgatd |a jio fm^lkin. which i# IWH rare here¬ 
in Wwfl ef inMiuiH »iw Ihw part the bowe] can b r palpatod per rectum vim distended. 

* There is bo imturtd line of drammitjoD between the Mtudl enloB and rectuinL thr plane 
□f the pdvre Inlet La selected AA the diyiajuti fur nravebleltce oj 1 clracriptsnq, 
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flexure of the great colon; vcntTidly to the bladder [when full} or Lo the uterus. 
The second part of the rectum is related doreally and Laterally to the pelvic wall. 
VWumLLy the relations differ in the two sext*. In the mole they are the bladder, 
the terminal parto of the ductus deferentes, the vesicular s*miiuiL«i r the prostate, 
the bulbo-urethral glands and the urethra In the female they are the uterus, 
vagina, and vulva, 1 

SnocnraE or THE LaIGE IHTESTTCTE 

The serous coat covens the different parts in varying degree. It does not 
□over (a) the opposed surfaces of the caecum and colon which are between the layer* 
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of the crtco-Mjlic fold and mcsocoton; {&) the areas of parietal attachment of the 
c&cum and colon ; (c) the retroperitoneal part of the rectum. 

The muscular coat consists of longitudinal and circular fibers. The bulk of 
the former is in the bands of the cfficum and colon, li ia to be noted, however, 
that the hands of the r&cuxn and the ventral parts of the peat colon are largely 
composed of elastic tissue- The hands of the clonal parts of the iolon we largely 
muscular, and those of the Email colon are almost entirely muacul ur- Some of the 
circular fibers pass from one part of the colon to another, where they ate attached 
to each other, forming the fibrse transvensae cob. The muscular coat of the ampulla 
of the rectum presents speci&l features. The longitudinal layer of fibers is very 

* TV anterior part of the rectum t* variable in portion and irlaLi™. The amcrciiii covered 
hy peritoEMTum doraally and hUmUy k very variable, and app«re to V m Inverse pmportW 
the fubere cd the boweL 
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thick and of large bundles which are rather kwa# united. A large baud, 

the rwto-caccygeus* ia detached from it on either ode, and paraea upward and 
backward to be inserted bto the fourth and fifth coccygeal yenebra*. 

The submucous tissue ia abundam in the wall of the rectum, so that the mucous 
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membrane is loosely attached to the muscular coalj and forms numerous folds 
when the bowel is empty- 

Thfl mucous membrane of the large intestine is thicker and darker in color 
than that of the small intestine. It forms large emsc^ntic or semilunar folds 
[Flic® semiluiures) F corresponding to the external ctumirictiorw. It has no villi 
nor duodenal glands. The intestinal glands are large and numerous. Solitary 
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nodules tire numerous, and there arc aggregated lymph nodules at the apex of the 
eascum and in the pelvis flexure and the adjacent portico of the left dorsal part of 
the eolofir 

Vessels- end Nerves.— The arteries come from the anterior and posterior 
mesenteric and internal pudic arteries. The veins go to the portal and mlerrud 
pudic veto*. The lymph vessels of the cscum and colon go te> the enseal and colic 
lymph gland?, thence to the riitema chyli- Those of the rectum to the internal 
Dim and lumbar gland*. The nerves arc derived from the mesenteric and pelvic 
plexuses of the sympathetic. 

Tun AJRIfi 

The amis is the terminal part of the alime-utaiy canal. It is situated below the 
root of the tall where it forms a round projection, with a central depre&aon when 
contracted. It Ls ventral to the fourth cMcygcal vertebra.. It ia covered externally 
by an integument which is thin, hairless, and provided with numerous cetaceous 
and sweat gland*. Its lumen, the anal canal (Fai» analis recti), is about two Inches 
(«l A enu) long; except during defecation it is dosed by the contraction of the 
sphincter muscles and folds of tbn mucous lining. The mucous membrane is pole, 
glandless, and covered with a thick, squamous, stratified epithelium. The muscular 
arrangement ia as follows: The sphincter ini in t emus is the terminal thickening of 
the circular coat of the bowel. The sphincter ani eitcnius is a bmad ring of striped 
muscle-fibers outside the internal sphincter. Some fibers art attached to the coccy¬ 
geal fascia above, othera to the perineal fascia below [Figs. 577, 57S]. Its action is 
to close the amis. The retractor ani is a flat muscle which lies between the rectum 
and the sacKH&ciatie ligament; its fibers are directed backward and somewhat 
upward- It arises from the Jiuperior bchj&tia spine and the sflcrtmaatic ligament, 
and ends under the sphincter ard extern in? (Fi^l 287, 577), Its action is to reduce 
the partial prolapse which the anus undergoes during defecation. The suspensory 
ligament of the anus (Lig. suspensoriuiu ani) is a hand of unrtriped muscle which 
arise? from the first ooceygeal vertebra* passes downward under cover of the re¬ 
tractor ani, and unites with its fellow below the anus (Fig, 570). Id the male it ia 
largely continued by the retractor penis muscle; in the female it blends with the 
constrictor vuh + ». It may act as an accessory sphincter of the anua. 

Vesaeli and Nerves,—The blood-supply comes from the internal pudic Arteries, 
and the wins go to the internal pudic vein. The lymph vessels go to the anal 
lymph gland?, The nerves come from the pudic nerve. 


THE PAM1EAS 

The pancreas ia irituaUd transverecly on the duraal wall of the abdomen, the 
greater part bring to the right of the median plane. Its central part lies under the 
seventeenth thoracic vertebra. When fresh, it has n reddish cream color, but if 
left in the unpreservod cadaver, it rapidly dwompoflU and becomre dark. It 
resembles the salivary glan da in appearance* but is softer, and its lobules are more 
lowriy united. Its average weight is about twelve ounces fcs~ 350 g,). When 
hardened vh rilu its ahapo is very irregular, HIa triangular in outline and presents 
for description two surfaces* three borders, and three angles. 

The dorsal surface (Facies dorsalis) facet? dorsaily and forward. It is partially 
covered by peritoneum. It is related chiefly to the ventral surface of the right 
kidney and adrenal, the posterior vena cava, the portal vein* the raltac artery and 
its divisions, the ga^ro-phrenic ligament and the raccus cwcus of the stomach the 
right and caudate lobea of the liver, and the gastronpancreatic fold. There are 
grooves for the divisions of the ctrliac artery and a large one for the splenic vein. 
The ventral surface (Fades vcntralis) faces ventraily and backward; it in in general 
ooncav-e. It presents two iinpressoios* separated by an oblique ridge. The smaller 
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of these i Impresslo craatis) lies to the right, and is caused by the pressure of the 
base of the ewcum; the latter one Clrapressio colica) indicate the area of contact 
with the terminal part of the great colon and it# Junction with the an mil colon. It 
has usually no pentonral mvciioj except over a small area at the duodenal angle. 

The light border Is nearly straight; it is related to the second part of the duo¬ 
denum. The left border ia shelly concave, and is related to the first part of the 
duodenum r the left sac of the stomach, and the splenic vessels. The posterior herder 
presents a deep notch (Incisura paneneat is) where the root of the great mesentery 
in in contact with the gland. To the light th* portal ™n lies in the notch,. and 
passes through the gland very obliquely; then? is a thin bridge of gland tissue 
dorsal to the vein, thus forming the portal ring (Annulus porta), 
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Thr anterior or duodenal angle (Anguine cmnlali^) 1 h the most ventral part 
of the gland] it is attached to the concavity of the second curve of the duodenum 
and the adjacent part of the right lobe of the liver. The ducts leave at this ex¬ 
tremity, The left or splenic angle (Angulus sinister) 1 fit# into the -space between the 
Saccos cedcub of the stomach in lront ? the left kidney behind, the bane of the Bpleen 
doxaaUy, and the termination of the great colon wntw%, The right angle (Angulus 
dexter) is rounded, and beg on the ventral surface of the right kidney and adrenal 
body. 

The panqreas in attached doraally by connecti% r e tissue to the kidneys and 
adrenal bodies, the p^tro-phienic Ligament, the suspensory ligament of the spleen* 


1 Thii cuET'rajxiiuLi to thf im4 of the paBcne** of man 
1 Thij osET^f jxwdi to Uh tail of the pui«nu of 
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the posterior vena cava, the portal fissure, and ihe ^m-pancreatic fold. The 
ventral surface ig mainly attached by &rtul&j tissue to the base of the cecum and 
the terminal part of the great colon. 

There are almost iiivariab(j T two ducts. The large one is termed the pan¬ 
creatic duet (Ductus panereaticus). It is formed by the union of two radicles 
which come from the right and left extremities, passes through the duodenal angle, 
pierce* the wall of the duodenum obliquely and opens into the duodenal diveiticuliEin 
aiongmde df the bile-duct. The duet is nearly half an inch (ea. 1 cm.) wide, and is 
very thin walled. It is situated in the substance of the gland near its dorsal surface; 
none of it is free. The accessory pancreatic duct {Duct m pancitiatieus accessorius) 
arises either from the chief duct or its left radide, and ends on a papilb in the duo¬ 
denum opposite the chief duct. 

Structure.— 1 The pancreas belongs to the tW of tubulo-d^tar glands, the 
alveoli being long, like those of the duodenal gland*; in other ra&pecte it resembles 
the serous salivaiy glands very tk*ely r It has no proper capsule and the lobules 
are rather loosely united. 

Vessels and Nerves.—The arteries of the pancreas come from the branches of 
the oceIulo am! anterior mesenteric arteries. The veina go to the portal vein. The 
nerve? are derived from the eoeliac and mesenteric plexuses of the sympathetic. 


THE OVER 

The liver {Hepar) is the largest gland in the body. It is tutuated obliquely 
on the abdominal surface of the diaphragm- Its highest point is at the level of 
the right kidney, ite lowest on the left aide* usually about three or four inehra 
(ca. 8 to 10 cm.) from the abdominal floor, opposite the ventral end of the seventh 
or eighth rib. The greater part of it lies to the right of the median plane, except 
when the right lobe is atrophic. 

It i-H rad-brown in color and is rather friable. Its average weight is about ten 
to twelve pounds (ca 5 kg.), but in a large draft horse il weighs about twenty 
pounds. When in the body, or if hardened in #fVu p it is it rongly curved and accurate¬ 
ly adapted to the abdominal surface of the diaphragm. When removed in the soft 
state, it flattens out into a cake-like form quite diflarent from its natural shape, It 
present* for Ji^cri prion two surfaces,. and four borders. 

The parietal surface (Fades dsaphragjnatica) is strongly convex and lies 
against the diaphragm. It faces chiefly dorsal ly and forward. Its meet anterior 
part is opposite the ventral third of the sixth intercostal space or seventh rib- It 
present*, just to the right of the median plane, a sagittal groove, the fossa verne 
tavse t in which the pa-iterior vena cava is embedded. 

The visceral surface (Facie- visceralw) faces in general ventrally and backward; 
it is concave and irregular, being molded on the organs which lie against it. It 
presents the following features: (1) The portal fissure [Porta hepatic.'] is a depres¬ 
sion above the middle of the surface and a little to the right of the median plane; 
through it the portal vnb, hepatic artery, and hepatic plexus of uHtts enter, and 
the hepatic duct and lymph vas^la leave the liver. The hepatic lymph glands art 
also found here, The pancreas is attached at and to the right of the fissurej and 
the lesser omentum around it. Above the fiflsura is the caudate lobe (Lobua cau- 
datu#)j which is continued to the right by the pointed caudate process (Processus 
enudatua). (2) The gastric impression (impresrio gantries) is an extensive con¬ 
cave area which is the surface of contact with the stomach. (3} Leading from this 
to the right of the portal figure and doraalty m the duodenal Impression (Imprnrio 
duodendisK (4) The colic impression (Tmpr^.rio colica) is sdt noted vent rally and 
to the right of the gastric and duodenal imprareucm-, from which it is separated by 
a ridge; it corresponds to the extensive contact- of the diaphragmatic flexure and 
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rigjit dorsal part of the colon. (5) A csscal fanprttffikft {taprcasio wcafr) may 
be found dorsal to the preceding; it corresponda to the anterior part of the bs*e of 
the cftcuiB. 1 Coils of tin? email intestine may nhw lie on this surface, and the ape* 
of the spleen may reach to it when the stomach vs empty, 

The dorsal border (Margo dorsalis s. obtuaus) is thick for the most part. It 
presents fram right to left; (1) The Tight lateral ligament; (2) the renal impression 
for the fight kidney (Imprasdo renalisl; (3) a notch, which is the dorsal end of the 
fos* venae cav»; (4) the deep eefiophageal notch Ijmpicaiio eeaophagea). which is 
occupied partly fay the end of the (esophagus, hut mainl y by the thick margin of the 
hiatus ccsophagcus; {$) the left lateral ligament. 

The ventral border (Margo Yrntmlis) is thin, and M marked by two deep 
interlobar fissures or incisures r1 uekune interlobanaY, which partially divide the 
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organ into three principal lobe* right T middle aod left* Tine right lobe is the 
largest, except in old subject in which it w frequently much atrophied, The 
middle lobe lb the sroalicwt. Jl is marked by neveml small fissure and by the 
umbilical fissure (Inctaura umbilical!*); the litter contains the umbilical vein in 
the fcet.ua, which is tmnsfonned into the round ligament after birth. 

The right border (Margo deader) is thin and long; it extend* backward usually 
to the rixtoenth rib, a little below its middle. 

The left border (Margo sinister) in thin and convex. It begins at the left side 
of the uttophogeal notch, about a bandbreadth ventral to the fourteenth thonwnfl 
vertebra. It curves downward, outward, and somewhat forward to a point opposite 
the ventral end of the ninth rib, and then runs forward about parallel with the 

1 Tbw jigpfrrtt&Di in? not ffiidnH aft the iaft cw^n*. In hwdrfiecl they m 

pirnuLy supped out , &lttongfa F of muitsc, variable in hh, in conformity with the degree *f fiilncM 
c t the wiobi boUow vinm The Mil inpnwoa may not be evUJmU, if u often hippoai in 
nld lunu, ihc rigbi lobe of the lim ii mur.h. aitophtad- 
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costa] arch ak fax as th* 1 YEntral cud of the seventh rib. The ventral and talomE 
border* together constitute the mM^o icutus, 

Th* fciTvtj and mw of tips liw vnry much itnd tfUmoea in lk rdatloM of the 

KItl n«'L jut «irn j Lit? i d wilt thia f*rf r Ifl tho jounfl adult the rifthi k>be Id usually t4» Usv^t And 
■la doraJ border id about pariillrl with the- dormJ half of tbo riitaEntb fib- Lel aueh mm ihj 
■nw^niJ surface of the lobe ynunDy piwnla n fflrcsl iiupfraon f»™poiwli*ff with the mart 


.□tcrior pent Ih* b*« of the wremri- In msay uuwprriJIy oki oM^hn ri§hi | iobo 
i ifl unilcxirtiDC! more or I ha atrophy nnd ft portion of it Km* become frippwidto bbr-ona 

ZrtfiTto P*™a*«d I- » wd ifp™on, 

LtaTeoiiunon and the bulk of the itetwi may beformed by the fcdt tobO- Thekiwkthen hfcflfer 
HlTmt or !*■ wftlMt wtth Lhe ftbd™ii4 0™. Atrtpfay of the loft lobe a nn. 

The liver is held in position Inr^cly hy the prraFure of the qther viscera and 
3y jta dose Application and attachment to the Lliaphragm, It six ligaments. 
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L The coronary ligament (Lig. coronarium hepati*] attaches it closely to the 
diaphragm. It consists of two strong laming The right one is attached to the 
right of the fossa vense cava; the Left one begirt to the left of the vena cava and 
passes donaally and laterally, becoming conlmuoua with the left lateral ligament at 
the left margin of the mwphitgeal notch; it detaches a middle fold which extend* 
to the tesophageal notch and is continuous with the leaser omentum. The two 
kmimE unite below the vena cava to form the next ligament, 

2. The falciform ligament (Lig, falciformc hepstis) is n crescentic fold which 
attaches the middle lobe to the eternal part of the diaphragm and to the abdominal 
floor for a variable distance. 

3. The round ligament (Lig, teres hepatic) b a fibrous cord in the concave 


Rrrvil linijCTeavian. 
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edge of the falciform ligament which extends from the umbilical fissnm to the 
umbilicus; it is the vestige of the umbilical vein, which in the foetus can-ies the 
blood from the placenta to the liver. 1 

4, The right lateral iigamant (Lig. triangulate dratnim) attaches the dorsal 
border of the right lobe closely to the costal part of the diaph ragm 

5, The left lateral ligament (Lig. triangularr? sinistrum) is a triangular fold 
which attaches the daraal edge of the kfi lobe to the tendinous center of the dia¬ 
phragm. 

G- The hepato-renal or caudate ligament (Lig. bepatorenale) attaches the 
eftudate proem to the right kidney and the haw of the cceeum. 

The leaser omentum and the Erst part of the mcsoduodnuim are formed by the 

*■“* ** v*a b u™Uy pmt bat tw ^ 
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peritoneum leaving the visceral surface at the portal finsuire and along a curved 
line which extends from the to the cnaophagcol notch. They pose to the 

leaser curvature uf the stomach ami the first part of the duodenum, 

M elated above, the liver m divided by fissures into three principal lobes— 
right, middle, and left. The right lobe (Lhui dexter) is the largest in the young 
subject and is irregularly quadrilateral in form. On its dorsal part is the caudate 
lobe (Lobus caudatus), which ends in a pointed caudate process directed outward 
and asKHcts in forming the cavity for the right kidney. The central or middle lobe 
(Lobes centralis) ia normally much the smallest. The left lobt (Lqbms sinister) is 
oval in outline and thickest centrally. In old of noddle-aged subjects il commonly 
exceeds the right one id sire, and in many cases constitute the bulk of the gland. 
In some cases the atrophy of the right lobe is so extreme that the middle lobe may 
exceed it in aiac. 1 

The hepatic duct (Ductus hepa ficus) is formed at the ventral part, of the portal 
fissure by the union of right and left chief lobar ducts. It is about two inches 
(e*. 5 cm.) long and about half an inch (ca l to 1.5 cm.) wide. It passes be¬ 
tween the two layers of the menodutttienuin h and pierces the wall of the duodenum 
five or six inches (ca. 12 to 15 cm.) from the pylorus, alongside of the pancreatic 
duct. The duets pass obliquely through the wall of ihn duodenum for about 
half an inch (ca. 1 cm.) before opening into the diverticulum duodeni- The arrange¬ 
ment forme a valve, which prevents regurgitation from the intestine- There is no 
gall-bladder. 

In the new-born foal the liver [wrannia striking differences when oorapArwl with the gland of 
Uit! adult. It u relatively large cud wclgha 2J4 to 3 p«Bdl (ea. 1.25 Icg.ll. It k thick and w e^udigly 
curved, and el pari oT the parietal rurfsce is Ift wmiml with the Boor of the abdomen- 

Thc timlwlLCflJ liwmrt is lnqfic -viaiJ containa the usnbillfld vein. The laiirr is a very Lafpee vessel 
which carrica blood Imm tbn plradLta mnJ tdLai the p«tal vHn ia the Hubfitanr* of the liver; it ia 
In Ihe edge a f the falciform fagjunenl, whluh *A ibk tins* extends to the umbilicus, The 
mrface ia deeply concave and la in contact chiefly with the rmiMrh aud duodenum. 

Structure.—The liver w covered by an external serous, and an internal fibrous, 
coat. The serous coat (Tunica aomaa) covers the gland except at the attachment 
of the pancreas and at the ports! fissure; it is reflected from it in form the ligaments 
and the lesser amentum. The fibrous capsule (Cupaula fibrosa) is in general thini 
It rends Inmmtfi into the ligaments,, and also trabeculae into the gland. At the portal 
fissure it Is abundant and surrounds the vessels and ducts, which it accompanies 
b the portal canals of the gland substance. 

Tho gland substance is compared of the parenchyma and the interetHial 
tissue. tSlc parenchyma is made up of puEygtmal lobules (Lobuli hepatk), about 
1.5 mm. in diameter, which arc held together by a small amount of interlobular 
connective tissue. On account of the wry small amount of the latter, the 
lobulation of the horse's liver is not usually at bJI distinct; for the same reason the 
organ it also quite friable. The lobules are composed of the polyhedral lives* cells, 
a delicate reticulum, the bile capillaries a plexus of blood capillaries, and a central 
vein. 

Vessels and Nerves-—The portal vein nntera at the portal fissure. It convey* 
blood from the stomach, intestine, and spleen, which contains various products- of 
digestion and numerous white blood-cells. The hepatic artery also outers at the 
portal fire are; it may be termed the nutrient vered. All the blood is returned from 
the liver to the posterior vena eava by the hepatic veins. The portal vem and the 
hepatic artery, both divide into interiobidar branches, which run together in the 
portal canals of the interlobular tissue. The branches of the portal vein (Venm 

i Flcwff and Ruge describe the mammsEkn liver u being rwimxrily divided by tbs umbiWL 
fi* uf* into two parts, the right an-J left lobe*. fieMDduy ftauro on ntber ndo way suhtlsn.de 
□ach of these primary Inbes. Os iht* hm w* may tvtotfmi* In the liver of lb* hone right lateral, 
right central, left central, and left Lateral lobes. Ih dw young fad ihe* four tabes are distinctly 
reeognjiEbte- The two central lobes would ewraspoad to lb* wMtbJ <st cmdJJi* k>be of ih* fotfi- 
going deseripUca, And the ftgbl cmLcaI lot* would be the equivalent of the quadrate lobe of cdao. 


442 


PIGEB1TVX SYSTEM OF THE HORSE 



interlobulares) give off intralobular branch^ which form plexuses of capillaries 
(sinusoids) in the lobules and give rise to a central vein (Ven* centralis). The inters 
lobular branch-pa of the hepatic artery {Rami urteriuei intcriobularfie) art of relative¬ 
ly small site. They supply mainly (if not exclusively) the interlobular tissue, the 
fiapsuk, and the walb of the vessels and ducts. The hepatic veins 1 (Veins hepatic*) 
empty into the posterior vena cava &$ it lies in the fossa of the gland. Their ulti¬ 
mate radicles are the central lobular veins (Ve®* centrales), which emerge from the 
a bases of the lobules and join the 

aublobnlzU’ veins (Verne subtobu- 
Lares); the latter unite to form the 
hepatic veins. The largest hepatic 
veins, three or four in number, join 
the posterior vena cava just before 
it leaves the Over to pass through 
the diaphragm. The lymph ves¬ 
sels go Largely to the hepatic glands 
at the portal fi/Emre, thence to the 
cystoma chyli; others pass by the 
ligament# to the diaphragm and 
through the Matas oesophagcLia to 
thn mediastinal glands. 

The nerves come from the 
hepatic plexu&i which is composed 
of branches from the vagus and 
sympathetic nerves. 

THE SPLEEN 

The spleen (Lien) is the 
largest of the bderogoneoua group 
of organs which are usually deag- 
naied ductless glands.* It is situ¬ 
ated chiefly in the left parachon- 
drfafl region, in close relation to the 
bft port of the great curvature of 
the stomach, lo which its long axis 
correspond#, Its Jnxe and weight 
vary greatly in different subjects, 
mid also in the some subject under 
different conditions, depending 
chiefly on the great variability of the amount of blood contained in it. The average 
weight is about 35 to 40 ounces (ca. 1 kg.), St* length about 20 inches tea. 50 cm,), 
and its great eat width about S to 10 inches (ca_ 20 to 25 cm. ). It is usually hluish-rgd 
or somewhat purple in eokir. In the natural state it is soft and yielding, but not 
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friable. 


The weight, whii^ U ratirndy wSabl#, upprare t* mapfe crfitLtniiy tmtn About oiw to eight 
nouEurldi, nJUvOUflh mm the UlU?T SpPV 4TOiJ b* without 1 *J apparent (VidfDC* of diMAM- 

It is gfcuTuJIy believed this vjiialkm i■ due to ite phvH»lnpc*l activity inBun^d by pane 


1 The hepatic vriaa ftiay bp raxwnlinl ntj #cctwa Iran the firt that they remain o|wfi 
beim (loCuttcetfiJ cioeelv with the fiaier-i 1 r.ymfli. 

* Tit* duriicaa ftlands Include tbs lymph gknda, which art iWnjbed with the of 

irtuktloEv; the thyroid thymus IwdUv, ilrtcribed ujiwlly with the renpunloTj onpioi; the 
ruS renal at HiipmrennJ bodice, deemhed with the urinary organ*; the piBral auj pituitary bodies, 
described with the lirtln; and the apt**, cUombed with ilu dinrauw system oa a matter of 
mnveajiMiw. Th* aHrea is a*nt, auitily tpcitt ing h p jdaed «t uT; it is not epfehetiaf in origin 
at be. met are, but is raewscfaymiEwia. 
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dinirtion. The nutter rr-ctmtly observed i □ a harw, which weighed iboul 1200 pound*. a nphML 
fbkb weighed IC^i poimde, led m«uuKtl 20 iachu m !mgth mid 11 iivthr* in wldlh &ttb«W 
Thfl VtfilffLi end Wan situated apfMMIE# l3>r te*er p*rt P* tb* ■evrUlli mE«nifruJ «piK*, In ihe Mf- 
bora fnnl the wcighi i? iibaut IQ ia 13 nunw ica. 300 Km )■ There dew* do l eeeoi In be my ogb- 
jtsnt rtbtiao to the body-weight. For ^ismjdc, tbe spleen of a will of medium ih About im 
tpuetb* &]d wkfh*d three sod a lull pounds what* it cJtea wri^ha L+su than two pound* in bora# 
wrtKbJua 1000 to 3200 pound*. Ttw chief vsrmtksp in outline QWKitA of Lnerww of width, 
specially of the dnnwJ part. 

Il extends obliquely in a curved direction, corresponding to the left puvrt of the 
greater curvature of the stomach, from the left crus of the; diaphragm to the ventral 

thud of the tenth of eleventh lib. It 
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The parietal nr Lateral surface (Fa¬ 
cies parietal^) is Cnnv-e* in adaptation to 
the diaphragm with which it k in con¬ 
tact; usually a small part lies against the 
Rank at the nngte be ween the Inst rib 
and the lungiasimua muiscLa. 

The visceral or medial surface (Fa¬ 
cies vhctralis) ia in general concave. It 
is divided into two unequal parts by a 
longitudinal ridge; on this k a groove, 
the Mlna f in which the veasels and nervee 
are situated. The area in front of the 
ridge (Facies purtrica) is molded on the 
greater curvature of the stomach' it 
ia about two inches (cjl 5 cm.) wide. 
The area behind the ridge (Facies intes¬ 
tinal is) is much more extensive; it is 
related to thfi small colon, the left parts 
of the greiU colon, the small intestine., 
and the great omentum. It may be 
marked by one or two fissures. 

The anterior bonier (Margo crani- 
alifl) is concave and thin h being wedged 
in between the diaphragm and the 
greater curvature of the stomach. 

The posterior border (Maigo eau- 
dalle) k convex and thim 

The dorsal extremity or base {Ex¬ 
tremity dorsalis) is beveled, and fits into 
the interval between the left crus of 


the diaphragm and sublumbar muscles 
above, and the naccun ceecus of tbe stomach and the leli kidney below. When 
hardened in site, it shown an impression (Facies renalis) where it lies against the 
kidney. The left extremity of the pancreas touches it also- The anterior basal 
angle fits in between the oarcijs escus of the stomach and the left kidney at the 
seventeenth thoracic vertebra; the posterior hasp! angle usually lies against the 
Upper part of the left flanks jual behind the last rib. 1 

The ventral extremity or apex (Extraraitas vEntralk) is small and varias in 
position. It k commonly found opposite the tenth or eleventh rib p a handbreadth 
or more above the costal arch h but may be further forward and higher. 


presents for description two tnirfaces, 
two border*, and two extremities. 


1 ii 1# iin*SHHBMi u> Gad tha ■jpl«a eiMityt more than tew of ttoe lnch<* behind the Lwt 
rib; on the otber had the pwteiiw hwaJ Angle may lie just At the loot rib. It must ibo 1* re¬ 
membered in i Ms cowiectiDO that the occurrence cf a nineteenth rib in not tai% 
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of tha dcnuJ put ol the mat ml 0F1 . Wham the ricmimh bML h puahM 

■P 1 " b«ckwifd_ Meeting moat th* ™ind pan <rf lie latter. Of course ike epLtefi tap5f«tisd 
™ rwptaiaty moYTOiHUa. Jw nwy fcw readily oteervcd by OTnuEAtion per rectum of the 


The 5p]{wo Ls attached by two peritoneal folds, the suspensory ligament and 
the ^tixusplemc omentum, Thu susspenMry ligament of the spleen {lig. su*. 
P'nsori utn Hails) attaches the dorsal end to the left cnm of the diaphragm and the 
left kidney; it contains a quantity of elastic tisane. The dams! layer of the ligs^ 
EDent, which poaien to the diaphragm, is the Ilgamentum phrenico-lioEiaie, and blends 
with lhe gattro-phrunic ligament; the ventral part, which goes to the kidney p is 
termed the ligament urn rsmoEien^le. The gas tro-spl sole omentum (Lag. p^tro- 
lieiiale?) passes from the hilua to the left part of the greater curvature of the stomach. 
It is narrow doraally, where it joins the suspensory Ligament; ventrally it become 
much wider and is continuous with the great omentum. 


Small 



Structure. The spleen has an almost complete serous coat {Tunica sorcea), 
Subjacent to thin and intimately united with it is a capsule of fibrous tissue (Tunica 
albuginea!„ which contains many elastic fibers and some unatriped muscular tissue. 
Numorcnts trabeculae (Trabeculae lienis) am given off from the deep face of the 
capsule imd ramify in the substance of the organ to form a supporting network- 
In the intereticcfi of this framework k the spleen pulp (Pulpa lienis), a dark red, eoft, 
grummifi material. This ia supported by a delicate reticulum, and contains nutniT- 
oub leukocyte the large splenic cells, rod blood-»r|Hi 3 clej r and pigment. The 
pulp is ntbly supplied with blood- The branches of the splenic artery enter at 
. l^ 11 4he trabecula. The arteries which cuter the pulp have a 

sheath of lymphoid tissue, which collects on the viaael wall at certain points, form¬ 
ing snail splenic Lymph nodules (Noduli lymphatici liemdefl). These are visible 
to the naked eye u white spots, about as b^ge as the h«*d of a pin. The blood 
passes into cavernous spaces lined by endothelium which is continuous with the 
cells of the reticulum of the pulp, ftem these the veins arise. The splenic vein 
runs id the lulus m company with the artery and nerves, and joins the posterior 
gaatnc vem to form a huge radicle of the portal vein. 

Ferres, 'The arteries are derived from the splenic arteiy, which 
ia the largest branch of the cmliae artery, The splenic vain lie* behind the artery 
m the hilus; it goes to the portal vein. The Lymph vessels go to the splenic lymph 
gkuds The nerve?, derived from the emliac plexus of the Sympathetic, accom¬ 
pany the vBisek 


THE PERITONEUM 


The general disposition of the peritoneum has been described, and other facta 
m regard to it were mentioned incidentally in the description of the viscera. It k 
now desirable to study it as a continuous whole 1 [Figi. 351, 352, 333, 377 P 378). 

We may consider the peritoneum as consisting of two sacs—a greater and a 
ie^er. The greater sac Unm the greater part of the abdominal cavity, and covera 
toofit of the viscera which We a peritoneal investment. The lesser sac is an 
intro veramn orin vagi nation of the greater asc, formed during the development qf 
the viscera. The two saw communicate by a relatively mnnw passage termed 


, ■ , is sthriL^ly ret»iare«id«i to study the peritoncLun of & faat or flthrr ^1 

subject mhw\ the opprtumly oasur*. u in thrm the vWra m *“ 

thu peritoneum can W fallowed without difficulty ' ““^1™- W1 ™ ol 
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the epiploic foramen (Foramen epiploicum). 3 This opening is situated on the 
vhoeral surface of the liver doraa.J to the portal fissure. It can be entered by passing 
the finger along the caudate lobe of the liver toward its root. Its darsal wall is 
formed by the caudate lobe and the posterior vena cava. Its ventral wall consists 
of the pancreas, the gaetro-pancreatic fold, and the portal vein. The walls ore 
normally hi contact, and the passage merely b potential one. It is usually about 
four in-chug (ca, 10 cm.) in length. It Lh narrowest at the Intend extremity r when? 
it la about an inch (ca. 2.5 to Z cm,) wide,* If the finger is pitted into the foramen 
from right to left, it enters the cavity of the leaser sac. If now an opening is mode 
in the great omentum and the other hand introduced through St, the fingers of the 
two hands can touch each other over the leaser curvature of the stomach. The 
formation anil boundaries of the lesser sac should now be examined by spreading 
out the great omentum. It will be found that the latter new rUctdSia a considerable 
cavity behind the stomach; this is termed the omental cavity (Buna omental!*). 
Pitting forward over the lesser curvature of the stomach, we enter another space, 
the vestibule of the omental cavity (Yestibulum bum® omental is). This space is 



Fin. 37T. —Dulelui or Qniui. AiuiiHam or rummim (or Stjai.i ■■ Sm-putt*!. 


1 . SfM=™-!*eeM pencil, PnaVlHWUI vHb 4k rrctn-BwrulO pmifh.; r, f uri Efcl fK-y-'h ; i pub4-T-£iieflJ poms; ft \ 

osHCEiLm^ Ini-, mdJ iskmin*. Thi irrair potnu u> lW rpcpLxe faruadB. 


closed on the left by the gastrophrenic ligament, veotrally and on the right by 
the leaser omentum, and dorsally by the gostro-panrreatic fold, which is attached 
to the clonal border of the liver and to the posterior vena cava. Above the □eso¬ 
phageal notch chore k a n*ccas r into which the Ungers can be passed around the 
border of the liver and Che % L ena cava till the coronary ligament is encountered. 
Thus the vestibule is closed except—(1) on the right, where It communicates with 
the cavity of the greater sac by the epiploic foramen.; and (2) behind, where at 
communicates with the cavity of the omentum. 

The general amiugement of the greater omentum has already bean indicated. 
We may now trace iLs linn of attachment, which would correspond to the mouth of 
the sac. Beginning at the ventral part of the greater curvature of the stomach, it 
piis^ to the ventral face of the pylorus, then crosses obliquely the first part of 
the duodenum to the point where the pancreas w adherent to it. Here it paftsea 
to the anterior face of the terminal part of the great colon, runs along this tram*- 
Tersely (from right to left), and continues for some ten of twelve inehea (ca, 25 

1 Akiwwa am tit fnmcprti «f W’iiataw. Kcmnw'n omental* would be better. 

* The paasttK* is lubfKl to n food deal al Vinson ia enlibtr sad ta iMiMiinn* winded. 
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to 30 (m) on the email colon. It tkn forms an acute angle. paatcw medially and 
forward along the small coion to the dorsal pan of the biluB of the spleen, whore it 
hlmda with the suspensory ligament of the Latter, and form* a reeraa i Rore^m 
liciiulk) behind the sar cm ciecufl of the stomach, ft now passes dong the hiliia 
of the spleen, and is continued to the greater curvature of the stomach by the 
gflslro-bplcme omentum. It is convenient to regard the spleen an being interca¬ 
lated an the left part of the greater omentum; on this bark the ^tTMplenic 
Omentum would be that part of the greater omentum which connects the talus of 
the spleen with the greater curvature of the stomach. The greater omentum k 
relatively small in the horae, and is 
usually not visible when the abdo¬ 
men is opened, It is generally folded 
Up in the apace bctw p een she vbeeral 
Surface of the stomach and the in¬ 
testine. 1 


The kmer m fiumlfE« ihc pcrinc 
Beal eowrins for: {l) the visecml euifsc# 
of the tftuEiiaj'b and a gim.II ares of the Amt 
curve at the JutKicnaai; {2> a Luip- pan of 
the derail, surf act of the pumcreae and por¬ 
tal vein; £3) a enudi pail of th* visoenJ hut* 
faceuf Uw liver shave the AEtarhm™i of 
thu Icwcr omcfltujn end the port al itaMire; 
tt) the posterior vena eava r from the levd 
of the rplptoie ftirtuaicn la it» 
darousfih ih* dkptmi™ jin so far ss it u 
not cmbcdrlffliJ? {§) the port of the parie¬ 
tal surface of the liver between the ri^bt 
w-i-. i I [□kiJtlli! tJj ’I'Lajufm of thn comDAry Is-KJfV* 
tinm-i; ($) thr imrcwipondiTSK port of the 
dkphiwu, nod the right perl of the ri^it 
cnaa of the same] (7) ptn at Ow wuenor 
ftlriAce of Uiij Urnuniii part of the great 
co I tin. mud the origin of the ami] I colon; 
10} the left extremity of the ponerru iin- 
Btjp (&) tbq Hphrp. 


Wo may now trace the perito¬ 
neum m il lodgitlidinal direction, be¬ 
ginning in front. It k reflected from 
the ventral abdominal wall and the 
diaphragm upon the liver, forming 
the ligament* and ftemtis coat of the 
gland. It leave* the visceral surf are 
of the liver as lesser omentum, and 
the crura of the diaphragm a* Lhe 

ggfttropbranc ligament, realties thesaucu^ cmu$ aind lessor curvature of the stomach 
and the first curve of the duodenum, covers these organs, and k continued by the 
greater omentLiiii. 

On the left it passes from the Left erns of the diaphragm anti the left kidney to 
form the suspensory ligament of the spleen, clothes that organ, and ten™ it to be 
continued by the greater and g^ln>*p]enic nmenta. 

On the right it parses from ibo right eras of the diaphragm and the dorsal 
border of the liver to the concave border of the duodenum, forming the gftstr^ 
pancreatic fold (second part of the meaxiuExltmiiin)> nnd covering part of the dorsal 
surface of the pancreas, b rcim the margin of the pancreas, the right kidney, nnd 
a small area of the sublumhar region behind the latter, it passes on to the b a s e of 


j 1“ 4b»tflajMiwiii nubjertft (‘which Any usually umI> the murmurs often e*HLbit* p*sho- 
lo^caJ rfuiny** such u adheokiaA, rtnte,. turnon, hn-amocm of Iwirtcd aLrawiii, dc. 
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the and the terminal part of Ihc great colon. From these it passe# on the 

Hfcli r to the duodenum, forming the third part of the mcaoduodcnum. On the left 
it cover* pjirt of the ventral surface and the lateral border of the left kidney , from 
which it puses to the base of the spleen, terming the ventral layer of the suspen¬ 
sory ligament of the latter. Behind the terminal part of the great colon it is reflected 
frooi the abdominal wall around the great mesenteric artery to form the great 
mesentery. Behind this it ia reflected almost teanaversely from the roof of the 
cavity nod from the origin of the email colon on to the duodenum, forming the 
terminal part of the mesoduodenum- The line of origin of the colic mesentery 
begins on the medial part of the ventral surface of the left kidney, and extends to 
the sacral promontory, where the mcsorectum Iwgins. At the termination of the 
tatter the peritoneum "m reflected from the rectum on to the dorsal and lateral walls 
of the pelvic cavity. Below the rectum it terms the genital fofd, and passes on to 
the dorsal surface qf the bladder, cover* Its anterior part, and is reflected on to the 
body-wall laterally and ventrafly, tending the lateral and middle Lignntente of the 
bladder. In the female the bread ligaments of the □ tenia replace the genital fold, 
with which they are homologous. 

In the new-born teal certain folds are specialty large; The falciform ligament 
of the liver Extends to the umbilical opening, and contemn in its free edge ths large 
umbilical vein. The bladder—al this tone an abdominal organ—haa a ventral 
median fold (Plica umbilicaLis media), which connects it and the urachus with the 
abdominal floor. This Is flanked on either side by a fold (PUea umbilicalis Lateralis), 
which also extends to the umbilicus, and contains the large umbilical artery- 


DIGESTfVE SYSTEM OF THE OX 
THE mouth 



The cavity of the mouth U shorter and wider than that of the horse, and the 
vestibule is more capacious (Figp. 3Sl r 

The lips are thick, wide, and comparatively immobile. The middle part of 

the upper lip and the surface between the nos¬ 
trils is bare, and is termed the muzzle {Planum 
nasolabLale), It is smooth, and Cm health) is 
kept cool and moist by a dear fluid secreted 
by the OiSO-labiaE glands (Glandul® nasolabi- 
alcs); they form a subcutaneous layer about 
half an inch (cs- 1.5 cm.) thick. It shows ir¬ 
regular Imre,mapping out small polygonal areas 
on which the orifices of the gland ducts are visi¬ 
ble. There k ako a narrow bare strip along 
the edge of the lower lip. The remainder of 
thr integument k provided with ordinary and 
tactile hairs. The free edp and the adjacent 
part of the lining membrane bear short, blunt, 
homy papLlkr; toward the angtsa the papillie 
become lunger and sharp-pointed. The labial 
glands occur only near the angles, where they 
form compact masses (Fig. 3&5). 

The cheeks arc more capacious than in 
the burse. The mucous membrsne present* 
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luge pointed conical pspitlce (Papilla eonseaa), which are directed toward the 
isthmus faucium and are covered with a homy epithelium. The Largest of these 
have n length of about half an inch (ca. 1 to 1,5 cm.) nnd are situated around 
the angle of the mouth and parallel with the cheek teeth. The orifice of the parotid 
duct is opposite the fifth upper cheek tooth. The buccal glands (t ig, 335) are very 
well developed* and are arranged 
in three parts. The dorsal part 
extends from the angle of the 
mouth to the maxillary tuberos¬ 
ity; its lobules are of a light yel¬ 
low color. The ventral part con¬ 
sists af a compact brownish ninss 
which reaches train the angle 
of the mouth a short distance 
under the master muscle. The 
middle part cowriste af IcHwly 
arranged yellow lobules. The 
small ducts of these glands open 
between the papilla] of the check, 

A Linear senes of large pa- 
pillie exists on the floor of the 
mouth on each aide of the fremum 
lingua., Near these are found 
the openings of the small ducts 
of the sublingual gland. The 
c&jiulcljIa sublingualis, the pa¬ 
pilla on which the mandibular 
duct opens* is wide, hard, 
and has a serrated edge (frig, 

3$3). 

The hud palate ia wide, and 
is usually more or Less pigmented. 

The body of the prcmmritla is 
covered with a thick layer of 
dense couneeti% r e tisaue h which 
has a thick, homy epithelial cov¬ 
ering—forming the jHxalld den- 
pad. The palatine 
extend from this back¬ 
ward about two-thirds of the 
length of the hard palate; they 
number 15 to 19, They are 
nearly straight, and, with the 
exception of a few at the poste¬ 
rior end of the series, are serrated on the free edge. A median rupl^ extends 
between the ridges. The posterior third of the palate is smooth. Between 
the dental plate and the find ridge is the triangular papilla indsva; on cither 
aide of this is a deep furrow, in which is the oral opening of the ductus inewivus, 1 
The duct is two inches or more (to. 5 to 6 cm, j in length and opens on the floor 
of the nasal cavity; it also communicate* by a stitdike opening with she vomero¬ 
nasal organ. 


Fib. M.^Uiu Piun O*. 

I. P*!*U| P"5 13* plflrVri 9. pU^ed GO jj«£iil£& L-iniTi wiih liac* 
tg cnrii-M n| .^i*riui in.-ip.vi; |l„ rul^ id ptlaLp. 4. rmphl cd paJatn. 

1. nsvolh pen cH ptlic-r durttu^ imin-p* d pAJitLbc tUuJ*, a 
upiwUp; 7. «u(ii£xJ p B pdl» ut c-bwi. 


1 This U ■Jsn ipmm. m the nrirt>paJti |, .Lnr r*n*l 
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The soft palate is wmw hat shorter than that of the Horse, but u long enough 
tq dose the isthmus faucium, The posterior pillars do not extend to the origin of 
the ccsophBgus, The paktinus muscle is much better developed than in Lhe horse. 
The fibrous aponeurosis is for the most part replaced by muscular tissue. 
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The isthmus ftudum is wide and dilatable. On either mde, behind the an¬ 
terior pillar of the soft palate, there is a deep depression, thr tonsillar sinus (Sinus 
tonsillaris); lateral to this is the compact* bean-shaped tonsil, which is about one 
to one and a half inches tea. 3 to ■$ mi.) in length- The tonsil does not project into 
the isthmus find out, but gut ward instead: hence it dots not occupy the fco m il l w 
sinus, and u not visible internally > as ts the case in most animals. 
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THE TGNGtJE 

The tongue of the « is often variably pigmented. The root and body are 
wider than that of the horse, but the tip is pointed and has a rather narrow edge. 
The posterior part of the dorsum forms an elliptical prominence r which is defined 
in front by a transverse depression- In front of this prominence there are large 
and homy filiform and conical papillm with ahi irp points directed backward; they 
impart to the tip especially its rasp-like roughness and thug make it very efficient 



FW B£—Tswifi xmp kt'CH a* 0*i Dmul vmw L 
Tt» pb*rm* «*i P*I*W ■** ™t dm*Uj JLhA tsfiflifoL a. V.lkLn f f li-r. &, Jprr?£xUiHi«i nl iLuT«i|r=i witfa 
bnxjJL fluOOMl- r»pi-^; *, Nr.^iJnxm SM-^Jbw; d, EiiTsirm ptplbp ct Mp: f, k* +4^ fpan*: *. Ir—lUr Jifi.ua. JL 

cut hi rfm & Pfclit*. 4, iAmtm : *■ pwkner palkr of toh ff, tpiiktlia; r„ utilm kryaela. 

in the prehension of food. The papilla; on the prominence are large, broad, and 
homy; some have a blunt, conical form, other* are rounded or flattened and are 
termed !endcukr papillae (Papilla? Icnticulares). The fungiform papilla? are numer¬ 
ous and dktincl; they ore scattered over the dorsum and edges of the fme pert, 
The vallate papilla number 8 to 17 on each side; they are smaller than those 
of the horse, and form a lougj narrow group oar either side of the posterior part 
of the prominence of the dorsum. The foliate papiliffi and the lingual fibrous 
cord ere absent. There are lingual follicles in the posterior part of the root and on 
each side of the glossoepiglottic fold. The muscles are well developed, and re- 
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Bcmh le in general those of the home; the hfO^amm arises by additional portions 
Imm the great arid middle cornua oi the hyoid bone. The tongue is highly pro 
tractile and is the chief origan of prehension. 


THE TEETH 1 

The formula of the permanent teeth of the ox is 



The incisors arc absent from the upper jaw, There arc eight incisors in tbs 
lonrer jaw, arranged in a somewhat fan-tike manner. They- are ample treth r 
without infundibulum. The crown is white, abort, and shovel^hapod; it baa tabid 
and Lingual surfaces, which meet at a sharp edge in front. The crown is at first 
entirely covered with enamel, but later as a masticatory surface is developed through 
wearj the dentine cornea into view on that surface. The root ie rounded, and is 



embedded in the jaw in such a manner ae to allow a small amount of movement 
There is a distinct neck. In addition to the simple numerical designation, the 
following terms are commonly applied to the individual teeth: central, firet into 
mediate, aecond intcnoQcdi&te, and corner incisors, It i b probable that the latter 
are much modified canines. The incisors of the adult ox do not undergo continued 
eruption, aa is the case m the horse; in old age r however h the gum retracts so that 
tbs roots are partly exposed and may come into wear,* The deciduous incisors 
differ from the permanent set chiefly in being much smaller. The crowns are 
narrower and diverge more. 

The canines are absent (unless ihe fourth incisors be considered to represent 

them in the lower jaw). 1 ... ^ , 

The cheek teeth (Figs, 134, 334) reijemble those of the how in number and 
general arrangement. They are,, however, smaller;, find dec differ in the fact that 
they progressively inereaae in she from before backward. This feature is » marked 
that the first tooth ia quite small, and the space occupied by the firet three (i. t 
the preiuolars) is only about one-half uf that required for the posterior three (i, e, t 
the molare). The enamel folda stand out even more prominently in relief on the 
masticatory surface than in the horae. The occurrence of wolf-teeth b rare. 

I Otar &*ur» whkh iltfwf ta t«tb are to be Jnstind in the d-criptiaa of ta skult. 
i The rewkr *5C at be bm the diffcraicc bfrtwera the pumrture and bdi***f of Lbebreehy- 
doot {phnn-crowasd.) ioot** uf the ox and the hyfMsdiHil (k**-4fOWWd) type ot the h$nt. 

1 According io A. Hoffman, the ^tnlngm of the upper mn i nw are pwsi in the fffitua. but 
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Hre fortrmia of Una deciduous teeth la 

■(“! 


0 

De-Dp 

a 3 


D“* 


TABUE OF AYER AGE PERIODS OF ERUPTION OF THE TEETH Dtf THE OX 

Tivt< 

A- TifflperorM: * 

First inn«ar (Dt 1} .-.. 

SMODd iEMwrJDii 2 ) -■ .L B\nk to 2 ™fe*. 

Third incisor (Dt 3j - ■ ■ ■ *.— ■■■■■*-■ 

Fwijtli inei«r (Di i)........ .. ... J ^ 

Flirt 'dieiik tooth i Dpi . 

Second chffk lotsth (Dp 2). L pint to few dm. 

Third eh«k tooth (pp 3-) ...’ ) 

nm fete a ii.«..«-*■... 1* *»>■"■ 

Second loafer 1.1 2 } .. J 1 * ^ y**™' 

TTdrd anchor (f 3> • jJ™** 

F«Uth toebtff (14)...* - -. J™- 

First *h«i itMJth (Pi). .-■ 

S«ond rfe* tciai b (P 2) . n 4 to 3™. 

Third check toerth(P 3i . .. .. ■ J 3 

Fourth *h«k tooth (SI 1) 6 * ?- 1 ™** 

Fifth rhrct tooth (M 2). ■ * Jh 

Oxlhcbtek tooth (M3J .. Blottis™. 

The eruption of the deciduous teeth varies Bomewhal. About 75 percent of 
wed-bred csJvch have all mdscra erupted at birth. 
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The eruption of the permanent teeth k subject to great variation. The above 
figures are the average of observations of improved breeds under favorable condi¬ 
tions, 

THE SAUVAJkY GLANDS 

The parotid gland is smaller and denser in torture than that of the horse, and 
h light red-brown in color; its average weight Ls about four ounces (ea. lib g). 
It haa somewhat the form of a very narrow long triangle, and lira chiefly on tbs 
posterior part of the masse ter muscle. The dorsal port is wide and thick; its 
anterior border partly covers the parotid lymph gland. The small ventral end 
is bent forward anil Els into the angle of union of the jugular and external maxillary 
veins; it lies on the mandibular gland. The parotid duet leaves the ventral part 
of the deep face; it follows in its course the ventral and anterior borders of the 
masHtter, lying between the muscle and the external maxillary vein, and pierces 
the check opposite the fifth upper cheek tooth. 

The mandibular gland Is larger than the parotid, and is pale yellow in color; 
its average weight is about five ounces (ca, 140 gj, It h covered to a small extant 
by the parotid. Its general form resembles that of the horse, but ita ventral end 
is large and rounded, and is separated by a small interval only from the gland of 
the other aide (Tig. 30S). This part can be felt in the living animal, and is related 
laterally to the mandibular lymph gland. The duet Ifiavra the middle of the 
concave border of the gland, ero mm the stylohyoirieus and the intermediate ten¬ 
don of the digastricus, and ends at the c&nmcula sublingualis. 

The sublingual gland nonsitfte of two parts,. The dorsal part (Glandula sub¬ 
lingualis parvicanalark} ia long, thin, and pale yellow in color. It axtnnds from the 
anterior pillar of the soft palate about to the symphysis of the mandible. It has 
numerous small tortumu ducts (Ductus. sublingual eg minores), which open between 
the papilla under the side of the tongue. The ventral part (GEandula sublingualis 
grandicanalaris) is shorter and thicker, and lies ventral to the anterior portion of 
the denial part; it b salmon pinb in color. It has a single duct (Ductus sublin¬ 
gualis major), which cither opens alongside of or joins the mandibular duct. 

THE PHARYNX (Ffcf. 474* 471) 

The pharynx is short and wide. The vault (Fornix phaiyngis) is divided into 
two culs-de-sac hy a median fold of mucous membrane (Septum naai membrana- 
wum), which k a continuation of that of t bo septum mud; on the lateral wall of 
each k the relatively Email opening of the Eustachian lube, which is covered by a 
ample fold of mucous membraim, The cho&iue or posterior name are small. The 
entrance to the craophagus is large. 

Da the dovad will of the pharynx thnnp juw two Uqjpj ^awphfl^Ttpsa lymph ghuads, whioE 
wbtn enltfftwl, ewawr difficulty lq nwi||awjnj[ *sd breathing (rig, 3W). 

THE (ESOPHAGUS 

This is much shorter, wider, and more dilatable than that of the horse. Its 
average diameter (when moderately inflated) is about two inches {ca, 5 sbJ, and 
its length in an animal of medium aUe is about three to three and a half feet (ea. 
90 to 105 cm.). The wall is relatively thin, and the muscular tissue is striped 
throughout. The latter consists, in the greater part of tbs tube, of two strata of 
spiral fibers, except near the stomach, where they are longitudinal and circular. 
Fibers are continued into the wall of the stomach for some distance. The mucous 
membrane forms a prominence at the ventral side of the pharyngeal end of the 
tube which contains glands; elsewhere it is noo-gUadtilar. There is not terminal 
dilatation, and no part In the abdominal cavity. 

A very kffr Ebtdiutia&l lymph jthuad be* ah qvto ihe pcsterkir rmrt of the Lramihnfruji and 
may, if itmd P flblnld i( (Pit- SHfeT 
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THE ABDOMINAL CAVTTY 

The abdominal cavity of thfl ox is very capacious, both rriwdtttely and rela¬ 
tively, JU compared with that of the home- This is due to several factors, The 
lumbar pan of the spine is about one-fourth longer than that of the horse. The 
transverse diameter between the [an riba is greater. The costal attachment of the 
diaphragm rises very steeply from the ventral part of the eighth rib to the domed 
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fourth of the butt 1 Thus the abdomen k inmased at the expense of the thorax, 
and the last four riba enler more largely into the formation of the abdominal wall 
than in the horse. The flank La also much more mtlensive. The ilia, on the other 
hand, do not extend forward beyond a trantjveme plane through the middle of the 
last lumbar vertebra. The chief differential feature* in the arrangement of the 
* The costal port of the diaphragm may end at ifc* twelfth rib. 
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Pectlve time ftn far back as t-be fourth lumbar vertebra. The ventral curvature 
(Curvatura v entrails) La aIko convex and lies on the floor of the abdomen. The 
surface* ate marked by the right and left grooves (Sulcus mmini-i dexter, sinister), 
which indicate externally the division of the rumen into donud and ventral wus. 1 
The reticular (or anterior) extremity [Erfremitu reticularis) is divided ventmOy 
by a trailaverse anterior groove (Sulcus ru minis cranidis) into two sacs. The 
doEVflJ ape is ihe longer of the two p and curves ventmlly over the round, blind end 
of the ventral sac, The former is continuous with the reticulum, the external 
line of demarcation being the rumino-reEiajlir groove [Sulcus rumino-rcticulnri*). 
The groove h doep ventrally and ip distinct on part of the lateral surface , but dotaalJy 
no nauiral separation exist*, the rumen and retkuluin together farming a dome* 
like vestibule {Atrium ventricuti) on which the mflophjigus terminate. The pelvic 
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(or posterior) extremity (Extmrnits* pelvina), extends nnnriy to the pubis ■ it is 
related to the intestine and bladder. Lt hi divided into dorsal and ventral blind 
sacs (Saccua cwcus caudal is dorsalis, ventralbi) by a deep transveise posterior 
groove (Sulcus Tuminis cam dal Lh),. which connects the longitudinal groove*, The 
blind sacs are marked off from, tk remainder of the rumen by the dorsal and 
ventral coronary grooves (Sulcus eoronarius dorsalis, veotraiis). 

The ML pwve begins ai tbr ontivwr tnwiavtfie efqow, pvw« emrawbat datmlLy and 
backward and nivfcdiw i»tc iwn [tooth, "Hie ventral dm Is the chief groove, and ikajw hark- 
ward and u mtLEjnLutuP with the poelgrur grtave Tbc ektfaal [attMaery !< rnsavr- rijrv«* dorunlly 
*od tbm back Wild to terminate in the e^iwlI wertwy On i h* right eurt-ww than wre 

two grooves. The donnl one if the -chief fulcta. h extenda in a curved direction i the eoo- 

1 It hue boon customary to toffo tip m trtt hh£ right rapertlvu^ bni tbas* leptn do Dot 
indicate well the frinuaii* u thry in itiu and u they are presented on In>£m ecctiocu. WIko 
L tm stTOnob U removed in the soft Male, il Joan fa la nhape *n4 tbc 4*™I and vesaLral sun of the 
rumen become [eft and right. 
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vfilty being dkAtfOl^ and to smtlnuou* with the InLEurverae prove# bet^wfc tha d™i and ventral 
J-JiEiJ AM At Wrfb fliwi- Th* ventral (prove (Sulttw mrmtoti l*i nura «Hiwr»h«4 vtottallj *sd 

backward and Joins the chart iml™. . , . * . * 

in. mjmv Kiibkct^ -MpedaUv throe wvll fcd F the veDlral esc bw conMdwMhito eootMt with 
tbo ventral part of the fight flacii: it La thee separated frum the abdominal wall by tV gra*ter 

e^gpaatiiHL 


The p*tj f t il <T T Ti ifl the most anterior and the smallest of the four divisions;; it 
\b opposite to the ribs from the sixth to the seventh or eighth. The greater part of 
it lire on the left of the median pEane. It is somewhat piriform, hut compressed from 
before backward. The parietal or diaphragmatic surface < Facies dinphragmatica) 
faces forward j it is convex and lies aRttinirt the diaphragm and Liver . 1 The visceral 
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or nirniaal surface (Facies nmunnlisi faces backward; it is flattened more or less 
by the pressure of the otheT three compartments; it nndq dorssily by joaning the 
waif of the nmipn, the concave lint of junction corresponding to a ridge in the 
interior of the stomach which forms the tower margin of the targe rumino-reticular 
orifice. The lesser curvature faces to the right and doreaHy, and k connected with 
the omasum, The greater curvature faces to the icFt and ventndly; it ties against the 
disphragmi, oppo^ta the nixth and seventh riiw. The right extremity or fundus 
rctiniii forma a rounded cuMe-aac, which is in contact with ths sternal part of the 
diapiiragm. the liver, omasum, and abomasum; it is opposite to the ventral end of 
the sixth intercostal space. 

The omasum k ellipsoidal in form and somewhat Compressed between the pari- 

1 It to important to nntice that the most interior part oF the reticulum u in ecr&4*et with 
the dtophractk whir.h in turn in in contact here with the pertrardiiun uk{ h np Foreign bedira 
which ara crUti rw*4Wi"*d by caide enmmnnJy lodgEi m the rvticutum. end not rfrftly ahoipj 
perforate the reticulum and diaphragm- Wkt the raUculum ■ foil it* vhnwat surface sa opproitfl 
to the eighth rib - 
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etaJ nnd visceral enrFncns, the long axLs k nearly vortical. It is clearly marked 
off from the othEr divisions. It lies chiefly to the right of the median phme, oppo¬ 
site the pcventh to the eleventh ribe mdusiv& The parietal {right] surface face* 
obliquely to the right and forward, and is related chiefly to the diaphragm and 
tjver r below the latter a small area lies against the lateral wall at the ventral paut 
of the riba from the eighth to the tenth H from which it is separated by the lower 
omentum and the diaphragm in part. The visceral (left) surface ffioe? in the 
oppewritu direction and is in contact with the rumen,, reticulum and ftbornafn«n r The 
greater curvature faces backward and to the right. The lesser curvature in rela¬ 
tively very short and faces forward and to the left m that it is visible from the left 
side after removal of the rumen and reticulum. It is connected in its upper part 
with the reticulum by a very short, narrow neck of the omasum (Odium omasi). 
Below this it is croraed by a deep indentation, which corrcspooda to the thick 
muscular cmajyd pillar to be seen in the interior. Immediately below the indenta¬ 
tion is the extensive junction with the abomasum. The junction ts much more 
extensive than the lumen of the orifice of the oommunication between the two sac?. 4 

The abomasum iw an elongated sac which lies chiefly on the abdominal floor. 
The anterior blind cod, the fundus, is in the xiphoid region in relation to the reticu¬ 
lum to wluch it is in pr-iTt attached. The body of the *ac eitemis backward between 
the ventral sac of the rumen and the omasum, and turns to the right behind the 
latter. The terminal, smaller pyloric part Lndimv doraaUy and joins the duodenum 
at the pylorus, which is usually rituated at or near the ventral part of the ninth or 
tenth rib. The parietal surface lb in contact mainly with the abdominal floor, 
while the visceral surface is for the most port related to the rumen and omiuaim. 
The greater curvature gives attachment to the superficial part of iho greater 
omentum, except at the fundus, which is adherent to tho rumen, The lesser 
curvature is related to the omasum to which it is attached by peritoneum and con¬ 
nective tissue with mom or less fat, except at the pyloric part h which b attached 
to the liver by the lesser omentum. 


The 1mm *n<i partition of tbs lluuil—s jot variabl#. The turn to the n*5rt li often 
about uL x right an-Klfl, but mmy be evsn »h«j* f . In «Hrr am e ho ue 

the right arch Thro ™ria4.[oaa mv chiefly due to fb# inaount «f fulnras d the mha 

r|jVienna Of! iht Btomach 


The rumen is attached by peritoneum and connective tissue to the crura of 
the diaphragm and Hublnmbar muscles, from the hiatus cesophageus backward to 
the fourth or fifth lumbar vertebra. A email area, of the anterior part of the visceral 
surface of the rumen is adherent to thr adjacent surface of the abomasum- The 
greater part of the lesser curvature of the omasum is attached by connective tissue 
to fha abomasum- 1 

The leaser omentum attaches the ventral part of the parietal surface of the 
omasum and the pyloric part of the abomasum to the visceral surface of the liver 


trlTEUOC 

The cavity of the rumen is partially divided into dorsal and ventral sacs by 
the pillars fPilw rum inis); these are folds of the wmB r strengthened by additional 
muscular fibers, and corraipond with the groove on the outidde. The two ex¬ 
tensive chief pillars project like shelves into the anterior and posterior ends of the 
cavity, forming the blind arcs at cither extremity. The anterior pillar (Pita cnuualiti) 
projects obliquely backward and upward from the ventral wallj and haa a thick, 

iThe mort ventral pm cif the aquiiin ia in wfataje* with the shfanluJ Sew i. ncntll 
m. brtw**fi Iht CLjctL ratal aj^cb, the xahtiawi euilkfl*, «“d th* k« ™™iyr* <d abonx^cuB. 

1 Adhesion of the reCietilua to the dmphra*ta nr live? ia ewBtean in uMt eatti*, but la ptlho- 

b#nt 
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concave froe edp? whi ch is opposite to the eleventh and twelfth ribe. Ite width from 
the middle of the free edge to it* attached border is about eight to ten inches {ea, 20 
to 25 cm.). It ia contused on either hide by the relatively narrow right and left 



ho. 3ftfi,—D wtikht of Cm; L-m 


3 . ftni rib *wb *1 kft d O: 1 . trtOTfw ibdaiitehk d^iu Ihiwub tpu* brtw« <bvwJ 
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*"4 rmirth. uib ud a*kU rib bra bn» skHkif^I LMlcd Lum tM cJu*tjrei-™t*J hn*. 
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Wfc Ttnlrtdk; q, —f*-4?P: P*. paln»MIT ITHf* ■ P*. pt-Ufwr fallu til r^; ft, fti***,: K* mkdum' Jf 0 

r—tiruia-r^Tihj^l ; v.i., itn^l i*uiih«j F, imM: r. Mi bn^ri,^ 

piilkrv i Pila dexter, sinister),. The posterior pillar <Pila raudalis} in more nearly 
horizontal than the anterior one, and separate* the kr*e dorsal and ventral poeh 
tenor blind hics. Ft* ooneave anterior border is about a hand breadth in front of 
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h plane through the tuber heel It brands on either aide to form the 

and ventral coronary pi Hare CPUji corunaria dorsalEs, ventralis), which mark 
fjJT the posterior blind sacs from the genera] cavity on the rides and vent rally. 
It will be noticed that the ventral com nary pillar is wmpke, while the duimt one 
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fades out above. Another branch from the left part of the posterior ptikr extend* 
forward find upward ft short distance and aubsidcs gradually. J lie ri^ht pillfi? 10 
io part double- ftp ventral division Fade* out about the middle of the surface, wlnJc 
the dorsal one joins the posterior pilkr. The left pillar fades out near the posterior 
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dorsal blind sac. The dirtaiico between the middle of the anterior and posterior 
piltan to only about sixteen to eighteen inches (ca. 40 to 45 an.) in a cow of medium 
aiae, in thia apiu» the do rad and ventral sao$ comiminiiAtt fiwJy, 

The Antvnor end qf the dorsal w of the rum on j» eepaimW in ita ventral part 
Wi the ratiouJ om by an almost verti«d Fold Fonacd by the apportion of the waits 
of the two compartment* Thi* ramino-reticular fold [Pila nimmo-retlcularia) 
corresponds to the njmiiH>ratieukr groove and fa opposite to the seventh or eighth 
nb. 1 It* free doisal edge is eoneava and forma the ventral and lateral m^ n of 
the LttfRe, ova] niirunO' reticular orifice (Oatiinn rumino^reti culue)_ The Isiteral 
part^ of the fold fades out an inch or two lateral to and behind the cardia. The 
media] part of the fdd ends juat behind the reticular giwve and about three inches 
(e* 7-3 cm,) below the Icvdj of the cardia, bo that in the vicinity of the cardia them 
Li no demarcation between mmen and reticulum; hence thia part of the atomach 
may be termed the atrium veutriculi. 


. J*Sft8g*S Lm ***"*** ™P E flhtt ihe ntania <rf the remiaq-mietdiir f*ld tba aaHa 
Sirif? b0dJ “ W *“ 1 ^ "““W fay tSSw are, tj££ r 

Tbo rartia is four or fiw indies («, 10-12 cm,) vented to the vertebral end 
of the eighth or ninth nb and usually about an inch (go, 2.h om r ) to the left of the 
median plane. Its poaitmn, of ratii** ( varies with the utcurnon of the diaphre^, 
and is affected by the degree of fulnm of the rumen and reticulum The openine 
Is usually ahUike and » about an inch (ca. 2-3 an.) in htigK The funoSdike 
termination of the craophagu* eomtnqqly seen in 00 ft matoriai 10 duo to postmortem 
relaxation and dmtecttOlL 

The mucous membrane of the rumen is brown in color, except on the maigins 
of the pillars, where it is pale, It Is for the most port thickly studded with large 
papilla, many of which art nearly half an inch fca. 1 mi.} lung. The edges of the 
chief pillar* and a large part of the wall of the middle of the dorsal sac are, however, 
not papillated. The papillary Arrangement is most developed in the blind an«' 
The papille vary much in rise and form; the large*! am foliate, many am narrow 
or filiform, and others are corneal or club-shaped. The mucous membrane on the 
medial wall of the at mim is fiody wrinkled and non-papillated, while domalJv and 
laterally it is papillated. The papillary arrangement also extends over the" H r* 
of the nmuDO-reticular fold an inch or two {cm 2 to 5 cm,}. 

The reticular or oesophageal groove (Sulcus reticuli) begins at the cardia and 
paims vcntraily on the medial wall or the atrium and reticulum to end at the 
rKicukMOMMl orifice. It is about seven or eight inches (ca. 18-20 cm.) in length. 
Its direction is chiefly dorso-vsptral, but usually it iodines somewhat forward and 
medially in its ventral pan- the ventral end, which to at the reticukwmsssJ orifice 
is common ty an inch or two (ca, 2.6-5 an.) in front of the plane of the cutlia and 
to the nght of the median plans. The groove to twisted in a spiral fashion so that 
its thickened edges or tips project first backward, then to the left, and fixudlv for, 
ward. The twist involve chiefly the left lip, and the relative petition of the lips 
is reversed at the ventral end. The mucous membrane on the tips of the reticular 
ptxnrt is brawn and wrinkled: in the bottom of the groove it U pate, like that of the 
esophagus, marked by longitudinal folds, and presents pointed, homy papilla 
on it* TttxxroJ part, T 

,, . Ifi th®'reticulum the mueoiw membrane is raised into folds about half an inch 
high, which enclose four-, five-, or nix-sided npocra or sells (Cellule reticuli)' this 
peculiar arrangement auggarted the scientific name, and also the popular term 

1 Thu JiMTtlOTl qf this fold BamndJy wilh ihm decra ifulneM ihm anrJ 

EDr W hiM Ihe latter h fuD, It m&y d b«k la part to the inVrtixtM ppm. 
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"honeycomb. 1 * rheae cells are subdivided by smaller folds, and the bottoms are 
•studded with pointed, homy papilla. The cells grow smaller and, gradually dis¬ 
appear near the reticular groove and the edge of the lumm^reticular fold; an 
inch or two from the latter the mucous membrane has the papillary arrangement 
of the mnirn. At the retituloomasal orifice there axe peculiar homy papilla^ 
which are curved and resemble the daws of a small bird; hence they art termed 
unguhfoim {Papilla; ungullformea). The reticula-omasal orifice (Ostium retiaulo- 
omasicum) is situated in the lesser curvature of the reticulum, five or dx inches 
above the bottom of the latter, and just to the right, of the median plane. It ia 
rounded, and la limited below and on the sidog by the lips of the reticular groove. 
The cavity of the omasum Ls occupied to a considerable ■nvtmnt by about a 
hundred longitudinal fold*, the laminee omasi, which spring from the greater curva- 
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ture and the sid!es. The largest of these—a doren or more in ninnbci^-havc a cnnvei 
attached edgci, and a thick, concave free edge, which reaches to within a short 
distance of the lesser curvature. If these art drawn apart or a croe&^eclion is 
made (Fig. 3U2, it will be seen that there is a second order or shorter laming 
and a third and fourth util! shorter; finally there U a aeries of very low folds or 
tines. The food is pressed into thin layer* in the narrow spaces between the 
Lamina* (Rooessus interiaminares), and reduced to a fine state of division by being 
ground down by the numerous rounded, homy papills which stud the surfaces of 
the folds. A groove, the sulcus onmsi, cictends from the rtticulo-ornaaiil opening 
to the onuwK^abomasai opening; it is about four inches (ksl 10 cm.) long, aud is 
directed vent rally and slightly backward and medially. It is free from lamina, but 
presents usually slight folds and small papillae: it may function as a direct path 
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from the reticulum to the abomasum for fluid nod Andy divided food. In the peek 
of the pfiuitfiiin the Jam in re change to thick folda, and there are t number of the 
peculiar unciform pa pills already mentioned as occurring in the lower part oF the 
reticular fpoove. The pmaso-abomiBii orifice (Ostium omaKKabewnaskuni} k oval, 
and is about four inches (ca, 10 cm.) long. It is bemnded in front by the thick 
muscular omasa! pillar (Pita omari), the fibers of which spread out above In the 
sides of the OfiuPsum, The mucous membrane of the abomasum forms an extensive 
fold on each side of the opening: these Folds may act as valves (Valvule temninalcrt), 
which probably prevent regurgitation of the contents of the Bbomoimm, 

The cavity of the abomasum is divided by a conKtiictma into two areas. The 
first of these [Fundus gland region) is lined with a soft glandular mucous membrane, 
which forms a dozen or mom extensive spiral folds (Plicae spiraled The second 
part (pyloric regions k much narrower and resembles in appearance the corro- 
sponding region of the horsed stomach. A small cardiac gland tone surrounds the 
omasu-iibomaanl orifice. The pyloric orifice ia small and round. 
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Structure- -The serous coat invents all of the free Hurfuce uf the atomach, 
The surface of the rumen which is attached to the dorsal abdominal wall k, of 
coulee, uncovered, as well as the adjacent area to which the spleen is Attached, 
The furrows are bridged over by Ihe peritoneum and sijperfleial rauscledlbers, 
and contain fat and (in most cues) branch^ of ihc gastric arteries. 

The leaser mnentum !phv^ the visceral surface of the liver along n line 
extending from the esophageal notch t« the portal fissure, It pa^ises over the 
parietal surface of the omasum and is attached along the area of adhesion of that 
sac to the abomasum, the pyloric part uF the abomasum and the fim part of the 
duodenum. 

The greater omeflhmi conceals the greater part of the intestine on the right 
side, with the exception of the duodenum, and covers the ventral sac of the rumen 
almost entirely. It k not lace-tike, as in the horse, and contain^ a large amount 
of fat in animats in good condition. It may be conveniently described a* consisting 
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of two parts, each compered of two foyers of peritoneum; the two serous layers 
enclose a variable amount of fat. The superficial part extends from the left groove 
of the rumen ventral ty around the ventral sac nod ascends on the right aide, 
covering the deep part It ends along the second part of the duodenum and the 
greater curvature of the abomasum. The deep part is attached along the visceral 
(right) surface of the rumen ventral to the right groove, and eurvea around the 
intestinal mass to the right side, where it Is covered by the superficial part It 
ends chiefly by blending with the medial layer of the mosoduodenumj hut ante¬ 
riorly m attached on the First bend of the colon and the visceral surface of the liver 
along the ventral border of the pancreas. The two parte are continuous at the 
attachment along the posterior groove of the rumen. They ako join at the iliac 
dexune of the duodenum and at the origin of the colon. The epiploic foramen eb 
almost sagittal in direction. 

The muscular coat of rumen consists of two layers, Tho fibers, of the external 
layer are in general longitudinal- those of the thicker internal foyer are largely 
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left lip rd tn ft inly to the omnium. 


circular in direction. The latter forma 
the bulk of the chief pillar, where it la 
about ode-half to one inch (ca. 1 to 2 cm.) 
thick. Scattered bundles of striped mus- 
de-fibere radiate from the caidia in the 
wall of the atrium and extend ako along 
the reticular groove. 

The muscular coat of the reticulum 
consists of two chief layem which begin 
and end at the (Esophageal groove; they 
pats in a circular or oblique fashion 
around the sac, the fibers of the two layers 
eroadng each other at varying BJiglts. 
The wails of the cods contain a central 
muscular layer- The lips of the reticular 
gmve consist chiefly of a thick layer of 
longitudinal fibers, which are largely con- 
w tinuous above the cardin, Those of the 
right spread out ventmlly as internal 
fibers of the reticulum, while those of the 
The bottom of the groove ha* two layers of 



iTfiE HTQ1UCH 
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oblique, UMtnped miincle^-fibers, with a variable outer layer of atriped mtucle 
continuous with that of lbs oesophagus. 



TL ■ae tkHI U 9 

h*w fern mi 
4, 


CoW. 

Oh run!* tbwi* **t*t*i ui>i b-r*d* l&* i*&l^ nlta Ffcrt* flT ib* hh£ 
lL 4 wiwud pwrt J. opmurw; i. ^***1 pw™: 4, ^**1 

J. dattr**®, * r S, «* 41 Pinii nb*: I. 7 , mim-rf U* 4 . i 

i; i, lr*«. L.f , i 


d-jr+; tf, aiatfa. rib; fX P nifitb tWw nrtJ**-! 4. »«*; A»h »t»-- - 

jJjJid: L L, Ml fux*; (M-. im**™** , JT.4, h 4w^3 «*; atfii Inn*-: narai*o-#¥*i*iikr 

pvr, of um 3 w lummm: r^, £*Hunot tw.i i™ 


riar i 


TV atcTDil niu^LlAf layw of th* ™jiip 4 f* in part «ni.tJaujd d*wn oJtHu tb f*tacidir 
(i, i tl Along the ]rmev mmlun of the retteidum), but la pwUr part ipomd* out o* Vm 
will of Lhe r.Lntrn ind reticulum. 

The muKulif fp st of the omasum coDsirts of & thin ertenul Songitudioa] Layer 
and a thick Internal riitular layer. At the umassJ groove there b as incomplete 
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inner layer of oblique fibers. The larger lamina contain three muscular strata, The 
fibers of the central liyw attend from the attached edge toward the free ©due, but 
do not reach the Utter; here there ia a marginal bond of longitudinal fibers. The 
cenlral layer U toe tic holla with the inner circular laypr of the wall. On either Mde 
there is a Jayur of longitudinal fibers, which are continuous at the attached border 
with the tmi^culatis mucosa. 
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The muscular coat of the abomasum consists of longitudinal and circular 
layers; the Latter forms a well-develo-ped pyloric sphincter. 

The mucous membrane of the first three division* is destitute of glands, and 
ta covered with a thick, stratified, squaiuouA epithelium; the superficial part of 
the Utter is bony, and is shed in large patch™ in the rumen and omasum- The 
tunica propria is pspitLated. The mucous membrane of the abomasum b glandular. 




THE DflTESTT&rm 
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And corresponds lo that of the right sac of the stomach of the home. The fundus 
glands (which ah? relatively Abort) occur in that part which presents the laqsje fold*, 
while the long pyloric glands are found in the remainder* except about the oenago- 
ubomaaaJ orifice, whom cardiac gland3 occur. The rmjcoaa of the fundus gland 
region is very thin as compared with that of the horse; toward the pylorus them k 
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an increase in thickness. There is a round pTtiminotLcc (Toms pyloricus) on the 
upper part of the pyLurie valve. 

Vessels and Nerve*,—The blood supply is derived from the etehac artery, and 
the wins to go |he portal vein. The nervea come from the vagus and sympathetic, 
Numerous ganglia are present in the submucous and intermuscular tissue, especially 
in the reticulum and cesophogcal groove. 

THE INTESTINE 

The intestine of the ox is about twenty times the length of the body. It Ilea 
almost entirely to the right of the median plane, chiefly in contact with the right 
face of the rumen. Il Li at [ached to iho miblumhar region by a common mesentery. 

The small intestine has an average length of about L30 feet (a. 40 m.) and a 
diameter of abou t two inches {ca, 5 to 0 cm,). The duodenum is about three or four 
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feet fca. 1 m.) m length. Beginning at the pylons (usually at the ventral end of Lhe 
tenth rih or ninth intercostal space), the first part passea doraatly and forward to the 
visceral surface of the liver; here it forms an S-ahaped curve (Am sigmcidea)* 
The second part runs backward almost to the tuber wxs F where it turns forward, 
forming the iliac flexure. Hie third part extends forward in contact with Lhc 
terminal part of the colon, and joins the mesenteric part. It is attached to the 
liver by the lesser omentum; the remainder of the megoduodeumm is a narrow fold 
which is largely derived from the right layer of the common ruesenteiyj but at the 



Fill IH-LtHi m Suit toamvrw* cm rim • 1‘iTnn.i nr Sail* V* 0* 

Iliac flexure it com™ directly from the aublumbAf region, The bile duct opens in 
the ventral part of the S-shaped curve. The pancreatic duct open* about a foot 
(ca- 30 cm.) further back. 

The remainder of the amah intestine La arranged in numerous very clef® eotk, 
which form a sort of festoon at the edge of the mesentery. It lies chiefly in the 
space bounded medially by the right face of the ventral sac of the rumon, laterally 
and vent rally by the abdominal wall, doraaliy by ibe large intestine, and anteriorly 
by tbe omasum and abomasum. It is not subject to much variation in ptjeition, 
but a feiw coils may End their way behind the blind sacs of the rumen at the left 
aide. The terminal part leaves the edge of the mesentery and runs forward be- 
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twetn the cffcimi &iid colon, to both of which it is adherent. The orificeFi of the 
pancreatic duct and the bile duet ore on papilla* or thick Fokb h no diverticulum 
beinjc present There are permnnnai tmntfvewe folda of ihe mucous membrane 
(Fite* rimilarefl), Duodenal glim dm occur in the fir*t twelve to fifteen feet (-4 to 4.5 
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m 1 intestinal glands throughout. TLe aggregated follicle# or Peyer s patchy aro 
l«mr and more prominent and distinct than in the horse, and vary greatly in i«e 
‘mTmuuber; in adult cattle there are eighteen to forty; in calves twenty ' 

eight have been counted. They usually have the form of narrow' bands. There 
■i a patch close to the ileo-cecel valve. 
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The- large mtntine is mneb smnLEpr in caliber th&n that o( the bora? , r ban no 
bands, and is not sacculated. Most of it w situated between the laye t$ of the 
common mesentery in the right ddiml part of the abdominal cavity. It is related 
on the right to the lateral abdommai wall, from which, however, it k ali aiost 
pletdy separated by the greater omentum. On the left it is chiefly rets .ted to the 
rumen. The average length of the cwcum ia about thirty inches (ca. 7f j cm~) r and 
the diameter is about five inches tea. 12 cm.). It is directly continue ^ in I runt 
with the colon, the conventional demarcation being: the junction of th* E iltum with 
the large intestiner 1 From this, j unction* which is on the medial ride and usually 
near the ventral end of the last rib* the emus extends backward and upward 
along the right flank (from which it is separated by the greater omer jtum)* and ha 
rounded blind end commonly lies at the right cida of the pelvic inlet . Tbcewcum 
ia attached along its medial side to the mesentery, except the porim or third, which 
is free and variable in position. The terminal part of the ileum nmi d forward, along 
the medial surface of the cascum and is attached to the latter. Th a dorsal surface 
is attached by areolar tissue and peritoneum to the colon. The cakn is about 
thirty-five feet (<*, 10 m.) in average length- Ila diameter is at f irst the same! as 
that Eif the uuurn* but diminishes to about two inches (ea. 5 cm .}. The greater 
part of it is arranged in double elliptical coils between the layers ■ a f the mesentery; 
the coils are attached to each other by areolar tbstlft It bej ^ ss the direct 
continuation of the emeum, nans fawAfd a short distance (5-1 o on,), and tumh 
dorsalSy and backward opposite to the vent ral part of the last two riba It continues 
backward, iu relation to the right flank latsraiJy and the cskud n vtnAz&Uy* to the 
posterior part of tho sublumbar region. Hem it turns forward or jd nins parallel with 
the second port as for forward a* the second lumbar vertebi ,n* turns backward, 
and is continued by the spiral part (Ansa spiralis). The roils o f this are alternately 
centripetal and centrifugal (Gyri cent ripe tales eteentrifug ales); they' are best 
seen from the Left ride* The bvel gradually diminishes in „ (^Eher, and the ter¬ 
minal part (Ansa diaUUs s 1 winwa. th^ spiral nmsa, pasars forwr tfd to the grant mesen¬ 
teric- artery, and mu back ward dorsal to the terminal part <jf the duodenum. It 
inrlinetj to the right in relation to the Ventral surface of thr right kidney, forms an 
S-shaped curve near the pelvic inlet, aid joins the rectum; thw part is attached to 
the sublumbar r-ppon by a narrow mesentery, and ia oho i ittadud to the recurrent 
pari of the duodenum. 

The rectum is somewhat shorter than that of the 1 mm w h and la usually covered 
with pcrilanctira a e tar hack as the first coccygeal ve rtr ;bni_ The retroperitoneal 
port is surrounded by a Quantity of fat. The anus Is he >t prwiwysnt. 

The nrorj coit is of ™insc absent on the adher en t suificra of the apiral part 
of the colon. There in a large amount of fat in the nv .‘sentery. The longitudinal 
libera of the muscular coat ore evenly distributed, cfttariquentJy there is no saccula¬ 
tion of the 1 jewel. There ia a valvular mucous fo Id at the iln>-crecal orifice, A 
Peyer'a pate h occurs in the beginning of the crarun i and one In the Grot pari of the 
colon. 


THE LIVER 

The 11 ,vw liw almost entirely to the right of tfaimedtan plane. Its long oaia 
ih directed I obliquely downward und forward, abo^Lt jmroM with the median plane, 
and eorre upands to the curvature of the right pc-rtic n of the diaphragm. It ia lew 
cxtimrivi ^ but thicker than that of the horee. It*. average weight is about 10 to 
13 potior hr (ca, 4,5 to 5.5 k^). 

1 Id IwmEa-hirfpflfd nkntcrbJ flbe** » khmIum ■ a eotalrittWi in ftosl of the tmuiaatkin 
of the ik m Hals raijht Ik f«gaded u the dpiuat™ tkn betwsra the wctim and colon- The 
n^ihjr ^ dir ileUMi i a directly l*rnr&td, ao that nmi4 huJ from. i| euto* 1L« origm or Che colottr 
The pc* 1 Mor tree *f tin ww li naturally ™ liable La patekm; it mzy be U?ot dcumUy 
□r vtQI pally, m tlwt tbf bUnJ sfl flHi infWoni. 
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In mudl rtbjftrta the writfal (awordmi to Mm* v*ri« frti* Aft to 10 pouiidi *<?- 
to 4.fi kg.) r In Iknpi subject* fiinu 11 to 13 pounds tea- 5 to A h*). Amfdint to Sfchfldeter, lh* 
mg* wrtgbi U about 13 pounds fra- 6 tf-H* little om 1 i*r cent. oi the lim M«M -ad 


_ > *rt4*bl Ml about 13 pounds 

about 2 per amt, of tbe drwsed cupcm, 


When hardened in tola, ft i s seen to be adapted accurately te th& rtructures 
with which it in in contact. 

The parietal surface in domrek and is for the most part applied to the right 
part of the diaphragm, but a small port of it is in direct contact with the bust two 
or three riba and (uwcutotently) with the flanlc at the 3 umbo-eo^tal angle. It faces 
dorsaJly, forward, and to the right. 

Tha curvature of tbc narirtil -iirfaoe is not quite rtjfldar. Il ii mirind, pimp* in Ite wntml 
paH. by a blunt oblique ridge which dJvid*. iL± aurface toto two- Of the*, the Intend ot» 
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b dirvrtcd cHiC.-wutd r In only alirScly cudvm, and often show* imphnaicm of the b*t three rite; si te 
m contort in part. dbijrtly with the Hfht ndxSorciJiud wall, in port with ihr teetol p*rt of tnc 
pbnpi which is in contort ordinarily with tb* Lateral wall. Tbs raedid or™ pnueni* idrpnuwn 
producnl by the right sua of the diaphragm, uul otherwise ia i*M «»*<* and adapted to 
Ibo lAimui center and attraal part of the diaphragm. The fAWafem ligomriiit u atlKiis to 
the eurfftrti from the crewphagpml notch to the umbilical fiwwr. Tim h a cn angular are* of 
coMdenbte life on the dorao-oiodial pari <jT the niKaee which » without a pen ton WWUfi 

flince it 1* adhcnuiL to the diaphragm. 

The visceral surface is concave and very irregular; it preaenta impressions of 
the chief organa which are in contact with it—the omamm and reticulum, Jt ifl 
also related to the pancreas and duodenum. 

The fallowing maridiifp m quite dlrtinet op ike vWnd atiifate of well-hiirdwwd eprad; 
aetm: (1) The oenapd imp™on (Impnwrio MW) it a deep mtod arity below the portoS 
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Bwure. (J) Tbo iMlciilif impnafedMi amprewrin reticulArt*!! It a smaEI« itwkiiuJ slrtmawn 
Lbe®eoph&*«iJ. DoVeti and tk mw)ial part of tht pnndinx, fjrmi wiiidi it u H[wiud ^ a rounded 
pidB=. ti) The abomtod irnGntoion ljpipre»aia obomAdiea), prcwnl fi&Jy lfl tb* youne mibjjert 
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UflUjJlv, r^rrraip>nik Eu [hr fdlkllU tif Lht fcbomtollim. It Ikri akaOft the ventral part of thr rujfftC? 
Afid la SepW&WSd by rid^ from tlw pr^oHiJilLK It u*u*% dLxapp«fcJ* to otfltMUfii 

tLDii n:iLcalu£o ificfe»se in eLie ajul diapLira t hi; abbinaffum from COQLKt wiih the )]m (4) £hlLk>W 
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rmqvrt for the S-*t»p*d portkM of tie duadenum (Imprnav n^b# found 

and Wra] lo the portal fissure. (5) Th* ineuu. of the pdhfcl*ddef' (Fom*■ vcnev feDw) » dMturfl 
wW tinE iffgin w full. I& Um calf I hm ORiwJ Lai premie a u hJIlI tlfcf ftbomiwl tum large ua 

HHTwpotKtencr wiih tie ruUtive of Lheee two »aa. 

The portal fissure La a well-defined rounded depression, situated dorsal to the 
omaaflJ impression. it contains, biaridc* the vessels and duct r several lai^v hepatic 
lymph gjanda. Doreal and lateral to it a part of the pancreo* is attached. 

The dorsal border is ahort and thiek^ it usually extends backward a short 
distance beyond the upper part of the last rib. It present* the largo, thick, quad¬ 
rilateral caudate lobe* and a deep depression fur the right kidney and adrenal. 

The ventral border Is short and thin jmd has no interlobar lutiaureg. 

The right (or Lateral) bolder m marked by the umbilical fissure, in which the 
bjpunefttum teres is attached in the young subject. 

The left border present* the EEtsophageal notch below it* middle; the notch b 
much shallower than in the bo™. Above this it fe practically median in position, 
and lodges the posterior vena cava, which is pnrtialiy embedded in the gland. Bo- 
low the notch the bonier extends an inch or two fca. 2,5 to 5 cm.) to the left of the 
median plane, opposite the ventral third of the sixth rib or mtereoalal space, 

Tim right lateral ligament attaches the dorsal border to the anterior part of 
the subSumbnr regioru The ligament of the caudate lobe passes to the ventral 
surface of the right kidney. There is no left lateral ligament. The falciform liga¬ 
ment may be present, but it and the ligamentum tore* are usually found only in 
VO hi ng subjects- The lesser omentum leaves the liver along a line extending from the 
oesophageal notch to the portal fissure- The only distinct lobes in the adult are 
the caudate and papillary; The latter is best seen in the soft apfeimen; it ia a 
tongue-like mass which partly overlaps the poEial vein and fisnurt, 3 

A gall-bladder (Vesica fellcaj is present This is a pcar-slmped sac, four to 
six inchra (eft, 10 to 15 cm.) long, which lies partly m contact with tbo^ visceral 
surface nf the liver (to which It is attached), but largely against the abdominal waL 
at the ventral part of the tenth or eleventh intercostal apace- It may be regarded 
aa a diverticulum of the blk-duct, enlangid to form a reservoir for the bile. Its 
neck is continued by the cystic duct (Ductus cysticra), which joins the hep&uc 
duct at an acute angle just outside of the portal figure, to form with it the bile- 
duct (Ducts* cholcdochiifi). The latter is short and outers the second bend of the 
shaped curve of the duodenum, i- c. r about two feet (ea. 60 cm ) from the pylorus. 
The opening or the duct is at tbs end of a papilla or ridge-like fold. Several small 
ducts (Ductus hepatocystic!) open directly Into the galbbladder. 

The wbJI of ib* ralUhlndder nmsivtB of «hmu, mtumdu* «id n^cojia rats- Ttr ^u™L^ 
tiwiir raaaim * of ijwt rrprti Gben which run m vjiricrtB direction* r cxE€ni^ly many in lonffiE-ujimfl, 
wXSSS? Srf ™rfalJy SI ihc twdO they ere chiefly rin^W. The ^ 

and nnbtaira nunKfou* groups of trenched tubular 

Tbe cyclic *nd bile htve m nuniEar BEJuctiur- ^ 

thr -Ix-iro ceiW tbs Liver hi relaiively mud) larger lh*a Sn Um adult- Tha vw«rtl 

j ___ b_ l_5_ w ihe nnrod a rounded uniii-£ir , Dcc l which %t CAUsed by Ebe pere- 

S«> la ittUDderlyin* gUbd nrtttwm* tS » W vcceiu anu» into wldeh lh? umbihrJ aulpraUil 
veins ctotHv A t™ Sk lb t nfuctui vcupms, $rad> freon this peai dawdy to ™ Jwg™ 
if OA tuva.' The Lufibihcal tWre b deep (aid partiilly divides tbe gbaJ Into Iwo duef 1 


TOE FAHGfcEAS 

Th^ pancreas of the ox is irregularly quadrilatend in form, and lies almost 
entirely to the light of the median plane. Itn weigh* is about twelve wdom (m. 
351) cm.). Its dorsal surface is related to the hv«, light kidney, crura uf the 
diaphragm, posterior vena cava, and coslfcac and anterior mesenteric arteries; it is 

t TVj t II-.-r Qf ihe M miciit be mptrifri u coQflWtmf of Corral, vcntml T ^ucUt« F and psplllarr 
| flb « cr ibTv^ind P*rt at tb^ brer t* iht dap^nkgm ud reLicnlum 

MV 0ftM prnleHt U3 diWCtS31-reo«i *ubj«to. 
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covered to ft large extent by peritoneum. It is attached to the liver at and lateral 
to the portal fissure, and to the crura of the diaphmpn. Between those adhesion* 
H W ftet! and fymu the ventral wall of the epiploic foramen. On the ri^ht side it 
extends backtfanl beyond the ran* bile lobe of the liver bet.ween the Layers of the 
mesoduodemim; here it is in contact with the upper part of the flank at the lumbo¬ 
costal angle, and is related doradly to the right kidney and by its ventm-laterai 
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border to the .second part of the doodentttn. The vent raj or pwtro-intest inal 
surface is in contact with the dorsal curvature of the rumen and the intestine 
There is a deep notch (Incisum pancratia) for the portal vein and hepatic artery, 
and several lymph glands are present here. The ]cfi extremity id small and i|uadri- 
htteral and turns upward; it is attached dorsalty to the crus of the diaphragm Jtnd the 
ecL'dac and anterior mesenteric arteries, imd adherent ventraUy to the rumen. 
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The right or posterior part is wide and thin and h often divided into two branches. 
The duct leaves the posterior pert of the ventre-lateral (or right) border and enters 
the duodenum about twelve inches (ca. 30 col) further back than the bile-duct. 


THE SPLEEN 


The spleen has an elongated, elliptical outline, Wth Eitremitios being thin, 
rounded, and similar in riam 

Its average weight Is about two pounds (m. 900 gm,)j or about i4 per cent, of 
the body-weight, Ita average length is about 20 inches (ca. 60 cm,), its width 

about 6 inches (ca. 15 cm.), and in the 
Dorvd istMMiiif middle its thickness is about an inch (ca. 



Will 


2 to 3 cm.). 

The doraal extremity lie* under the 
dorwsJ sods of the left two riba, and may 
extend back as far as the first lumbar 
transverse process. The ventral extremity 
varies in position, but is commonly oppo¬ 
site the eighth or ninth rib, about a hand- 
breadth above ita eternal end. The 
parietal surface is convex, and m related to 
the diaphragm. The visceral surface is 
concave, and is related chiefly to the left 
face of the rumen, but alw usually to a 
narrow adjacent area of the reticulum. 
The denial part is attached to the left crus 
of the diaphragm and the left surface of 
the rumen by peritoneum and connective 
tissue; the ventral part is free. The hilns 
in situated on the dorsal third of the vis¬ 
ceral surface, near the anterior border. 

About ODfrhJf ti EhrYWcrml wid«» of the 

litlLtCO H at Lnalhiil directly 14 the HlOED&ch AJ>d E* 

lik^rc-forc not covered by peritoneum; the line of tv- 
il^LiuS of the La.ltt-r rriHMai liii: Mjxfireohluiuply, 
from ibr up»r port of the posterior bolder to 
the interior border below its middle. ^iraiLuiy 
there i? n a&m&w uncovered area no the upper 

part of ihc parietal Jiurfacc alone &0 Wtmirf 

bender, The hi hw ii not & groove, hut a rimplc 
depnasaj-cn. When hanlcfud in tri y, the organ id 
■oefi to be auutt tfhat lwbted p do that the upper 
part Of dw parkUl auffaoa fawa lioraatly aa4 
forward, while brio* it hf directed hue rally. Lb 
hula casm the spleen is cor-siikrably lunger than. 
id rid ted above, uk) may tafabd to the v^oW bf the rwvrblii at righth rib. Not unwtf*- 
cuunly there are puheUifpcd idbwotia <rf the wetral part of the spire* to pdjwent itrjcivrre. 


Tenfrol extremity 


f. Aha d LiLr«-=.!i 14 fumm {jbMhtvffttenQ; J, 
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DIGESTIVE SYSTEM OF THE SHEEP 

The lips arc thin and mobile; the upper noo is marked by a very distinct 
philtrLEiUj and otherwise is not bare. 

The ant«ior part of the hard palate is prominent and Kmooth, forming the 
aortvJlcd dental pad or plate. On the posterior part of this art* there are two 
narrow depressions in the form of a V and separated by the central papilla Lncuova, 
at the deep anterior ends of which the Incisive or oaso-paistinG duets open. The 
ridges of the palate, auine fourteen in number, am im^ular and their edges are 
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smooth* mcmi nf them alternate with thosp u( the opposite aide, from which 
they are separated by the median mph£ pateti. The posterior third or mate is 
not ridged and presents numerous orifices of ducts of the palatine glands, The 
mucous membrane i a often more or less pigmented. The soft palate resembles 
ihat of tbe ox. 

The mucous membrane of the cheeks is coveted with tenge papille, many of 
which art long and sharp-pointed, white others are short and blunt. There is also 
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ft series of eonic&l papilla on the floor of the mouth, under (he Intend part nf the 
teugue. 

The tongue r^emblra that of Lhc ox in form, but the tip is comparatively 
Kmouth; the papilla: hem are very numerous, but short and blunt. This difference 
is in conformity with the dimmiteriiy in the mode of prehension of the two apeeies. 
Tbe prominence of the dorsum is commonly not eo pronounced nor so sharply 
marked off in front as in the os. The rout m smooth. The mucous membrane of 
the dorsum is often pigmented in spote 

The dental formula is tbe name ad that of the ot 1 The incisor teeth form a 
narrow and strongly curved arch. Tbe crowns are long and narrow; their labial 
surfaces are strongly convex and end at a sharp edge which h used in cropping 
the grass. Tim mots are more firmly embedded than in the ox. The cheek teeth 
psembte those of the ox, but have a thinner layer of cement, which is often black¬ 
ened by deposits from the food. The average periods of eruption of the teeth are 
indicated in the tabic on opposite page. 

* A lateral view of the tenth ia gim in tea d&eitptiw pf the dcuE, 
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The Btliviiy gtands resemble those of the os in gtMraL The parotid gland 
u darker in color and more compact in tejttur? than the mimdibulir. His rounded 
In outline, but has a painted cervical angle at which the external jugular vein 
emerges, The duct loaves the lower port of the anterior border of the gland and 
mnk forward over the niusch, about an inch and a haif («. 3.4 tun.) 



above the ventral border of the ramus; it opens opposite the third or fourth cheek 
tooth. 

The tonsil is bean-shaped and about half an inch (ca. 12 mm.) in length- I 
docs not project into the isthmus faucium. The mucous membrane of the latter 
present two deep and very narrow tonsillar sinuses on either side. 

The fomi* of the pharynx presents a median plicated fold which is a continua¬ 
tion of tlit septum nasi. The phaiyngeal orifice of the Eustachian tube has the 
form of a crescentic alii, placed about on a level with the ventral nasal meatus. 
There are two Urge Eymph nodes and a number of harms] nodes above the pharynx. 

The oesophagus baa a lumen of about an inch (ca. 2.5 cm.) when moderately 
distended; otherwi^j it resembles that of the ox. 

The stomach Lh like that of the ok in its general arrangement. IU average 
capacity is about four gsUons («. IS liters}. The cardia is opposite the eighth 
intercostal Bpa«; it is just to the left of the median plane, and about two inches 
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(hlS™,) below the vertebralcolumn. The donyd saa of the rumen is a little longer 
than tho ventral rac and extends considerably (ca. 7,8 cm.) further forward than 
thn latter. The ventral sac b relatively larger and more of its volume extend* to the 
right of the median plane than in the ox; Lie posterior blind aw extend* further 
(ca. G-S cm.) haek than that of the dorsal sac. The parietal attachment of the dorsal 
sac extend* b^dc to the ^DEtJ lumbar vertebra. The Left longitudinal groove ex¬ 
tends upward and backward for a short distance only, and them fore does not 
connect with the posterior groove. There are two taj^udinal groove* on the 
right adE which join at each end, thus cncloemg a long, narrow prominent area; 
the denial one contains the right ruminal artery, and the ventral one corresponds to 
the pillar. The left coronary grooves do not extend to the curvatures. There is 
no dorsal coronary groove on the right side, but the ventral one is very distinct and 
extends to the curvature. The arrangement of the pillars- corresponds to these 
external features. The papilhn of the rumen are relatively large and somewhat 
tongue-like; the largest are about a fourth of an inch (ca. 6 mm,) in length. The 
dorsal part is papillated, not glabrous, as in the ox. The Lateral part of the mmini> 



reticular fold ends half an inch or morn -fea, 1,5 cm.) behind the cardia. The 
reticulum La relatively larger than in the ox. Its ventral part curve* more back¬ 
ward and 3e** to the right than in the ox. The parietal surface extends forward as 
far as the sixth rib or intercostal space, and is related to the diaphragm and liver. 
The fundus lies on the Sternal part of the diaphragm and is in contact behind with 
the abomasum. The re titular groove is deposed in general like that of the ox, 
and » about four to five inches [ca. S to 10 an.) long. 

Tbefr however, several. murk*.! La ibr arrrLngrm^i of the pwvt. lUi ven¬ 

tral part purra bufenm *** that xKo i-e^p;ulx>-cKm-nj<.xl tirffSvn is directed diirnuJly ;.:wl Ln> ju ■ tra**- 
vej>r plnM about nn nfh (eft. 2-3 cnj-1 behind OHf pMsdg through the i-wctU* - These difftr- 
PKW nrr Mtfralated wjtb the iraili * te of the otoaMLini md |hr Jskrge nie of the reEjcutLim. Tuhulo- 
rdvcotnr jd^nds have bn-e ftKiod taw ThaAhulrT and ctlwra’ they oeeui- chiefly in, the mihepuroua 
liiBiue at the aagJe of joincIkH* of the lips and ’bot tom of tbe groove. 

The folds surrounding the cells of the rrliculum arc onlv 2 to 3 mm, in height,. 


DIGESTIVE STETiaH OF THE, EHEEP 


m 


md have Bmid edges. The dorsal part of this sac has, in the vicinity of the 
rumincHruticular orifice,, h pnplLtaled mucous membrane just like that of the 
rumen. The omasum k much smaller than the reticulum, ita capacity being 
only about one pint. It is oval nnd compr™**! laterally. It is situated almost 
entirely to the right of the median ptune, opposite to the ninth and tenth riba. 
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hlgher than m the ox, and hue no contact with the abd ominal wnil It la related 
on the right to the fiver and gall-bladder, on the left to the rumen, and venfrally 
to the abomasum. The Imwitub arc len numerous than in the ox; in the neck 
which connects the omasum with the reticulum they have the form of Low, thick 
ridges, and bear Jong, pointed, homy papiltau The abomasum is relatively 
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larger and longer than in the ox. I tit capacity id about twice that of the 
reticulum and averages about two quarts (ca, 1.T5 to 2 litem). The hlind 
anterior end lies almost centrally in the uphold region, hi relation to the liver and 
reticulum. ltd body extends backward a little ventral to and almost parallel 
with the right costal arch. The pylorus m usually opposite the ventral end 
of the eleventh or twelfth micirrrertjil apace. At the reticdo-omaaal open¬ 
ing and on the adjacent part of the Jamimt of the omasum are huge, pointed, 
homy papiHue. 

The general amingwinent of the intestine Is like that of the ox. The small 
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intestine is about fJO feel (ca. 24 to 25 m,) bug; its average diameter is about an 
inch (ca. 2 In 3 cbl), the caliber increasing in ltd terminal part, where a veryextensive 
Peyer^a patch b found. Duodenal glands occur for a distance of two feet or more 
(ca, 60-70 cm.) beyond the pylorus. The cecum is about ID inched (ca. 25 cm.) 
long, 2 inches (ca* 5 cm.) wide,. and had a capacity of about a quart (ca. 1 liter); 
only about two inched (ca. 5 cm.) of it id free. The colon is about 15 feet fea. 4 to 
5 in.) long. Ita caliber is at first about the same a a that of the rercum h but dimin- 
khea to about the width of the small intestine. 

The Hvor weighs about 20 to 25 ounces (co. 550 to 700 gm ). It lies entirely 
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to the right of the median plane. Thu parietal surface h related almost exclusively 
to the right part of the diaphragm. The visceral surface presents extensive reticular 
and aboma.*al impresekarm, and a small omasa! impression medial to the portal 
fissure. The umbilical firauie is deep and partially divides the gland into two 
chief lobes, dorsal and ventral. The caudate lobe is prismatic and blun<>pointed. 
The owopbagffiJ notch ia represented by a alight impression. The gall-bladder is 
long and narrow. The bile-duct joins the pancreatic duct to form a common bile- 
duct (Ductus choledochua communis), which opens into the duodenum about onn 
foot tea. 30 cm.) from the pylorus. 

The pancreas is arranged m in t ha ox. Its duct tmitos with the bUe- 


The spleen (Fig. 405) is approximately t riangukr, with the angles rounded off; 



the wider and or base is dorsal. It weighs about three or four ounces (ca. 100 grams)* 
Its length is about five to ax inches (ca. 12 to 15 cm.), and its greatest width three 
to four inches {ca- 7,5“ 10 cm.), The Long axis is oblique, and corresponds to a line 
drawn from the vertebral end of the lart rib to about the middle of the tenth inter- 
costal space. The parietal surface ia canvas and is related to the diaphragm,, to 
which rather more than the anterior third is adherent; when hardened m wtoj it 
often shows izupr^Etons of the upper parts of the last three riba- The visceral 
surface is concave, and its anterior half is attached to the doraal curvature of the 
rumen. The borders are thin, the posterior one often being ervnated. The dorsal 
end or base k attached to the left eras of the diaphragm under the last two ribs; 
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ft usually extends about an inch (hl 3 cm,} behind the tat rib. The hilua h on the 
rimraf surface, close to the anterior basal angle; ft ts a round depression, not a 
groove. The ventral end is narrower and thinner than the base; it is usually 
situated opposite the tenth inter™ t&J space or eleventh rib, a little above Its middle. 


DIGESTIVE SYSTEM OF THE FIG 
THE MOUTH 

The rim* oris is ertenai vs p the angles of the mouth being situated far back. 
The upper lip is thick and short, and is blended with the snout; the lower Lip is 
agnail and pointed, The labial glands are few and small. 

The mucous membrane of the cheeks is-smooth. The buccal glands am 
compactly amused in two rows opposite the cheek teeth. The parotid duct 
open* opposite the fourth or fifth cheek tooth. 

The hard palate is long and narrow; jt is marked by a median furrow, on each 
Mde of which are twenty or more ridges. On its anterior part there is a long narrow 
prominence, the incisive papilla, at the posterior part of which the incisive or naso¬ 
palatine ducts open. There is a round prominence in front of the first pair of 
incisors. 

The soft palate is very thick; its length m an animal of medium siit L$ about 
two and a half inches (ea. 5 cm,} Its direction almost continues that of the hard 
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palato, i. |t is jsearljr bomont&i. It extends to the inkldb of the oral surface 
of the epiglottis. It has in many cases a small median prolongation termed the 
uvula. 'The oral surface presents a median harrow, on cither aide of which is an 
oval raised area, marked by numerous cry^iOj; these elevations are the tonalls. 
Tonsillar tisane also occurs in the lateral walls of the isthmus faucimn and the root 
of the tongue. 

The tongue ia long and narrow and the ape* ia thin. Two or three vallate 
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papilla am pra^nt. The fungiform papilla; are small and are most numerous 
laterally. The filiform papilla? am sort and very small. On the root there are 
opftj long, pointed papilla directed backward. Foliate papille are also present 
'Hien? is a well-marked median glEw-epiglattic fold, on cither sde of which is 
a depression (Vallecula epiglottic*), The frenum Lingua? ia double. 

The dental formula 1 of the pig is: 

( a i 4 3\ 

J-m 

3 14 3/ 

* Several fiptr™ Lo the mwq'op ideo iUdatral* the teeth. 
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The formula for the temporary teeth hi 

( 3 l 4\ 

Di^De-Dp-1 -33 

The upper incisors are am all; they art separated from each other by epacee, 
and from the canine* by a larger interval The first inclsore are the largest; they 
are flattened and strongly curved, and the crowne art convenient; they have no 



distinct neck. The convex labial surface has an extensive covering of enamel, but 
the Uttar covers gcly a small marginal area tm the lingual surface. The second are 
much shower and are only slightly curved; they have a short flattened crown and 
a rounded root. The third mriscra are much smaller, are 
flattened laterally, and have three small eniinenet's un the 
crown. The lower incisors are almost horizontal and are 
convergent and clow together, The first and second are 
about equal in o» r arc rod-like, very slightly curved, and 
deeply implanted in the jaw. The labial surface ia (slightly 
convex, the lingual concave and marked near its extremity 
by a ridge- The third indoor is much shorter mid h some* 
what flattened; it haa a short narrow crown and a distinct 
tieck- 

The canine teeth or tusks of the male are greatly de¬ 
veloped and project out of the mouth. The upper canine of the boar may be three 
or few inches (ca. 8 to 10 cm.) long. The crown in conical and ia curved ,Honw- 
what backward and outward; the embedded part is curved and has a large pulp 
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cavity, The lower canine may reach a length of eight inches or more (ea, 2G cm,); 
the crown b prismatic and is curved backward and outward in front of the upper 
one r m that the friction between the two keeps a sharp edge on the lower tooth. 
In the sow they arc much smaller. 1 

The cheek teeth increase in site from before backward. They have (with 
certain exceptions noted below) complex tubereulate crowns; the term bunodoivt 
id applied to this condition, y dtotingmahed From the lophodont and Bejenodnnt 
structure in horses and cattle* in which there are prominent ridges of enamel. 
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They are short-crowned teeth with a distinct neck and round, pointed roots. The 
fire! tooth in each jaw La small, simple, and appears only once; in the lower jaw it is 
near the canine; in the upper, near the second cheek tooth. 1 The next two teeth 
are larger, laterally compressed, and sectorial. The fourth tooth below is larger, 
but otherwise like the preceding ones, while the upper o&e is much wider and La 
tubercutate. The Brat pre-molar has two routs, the others three or four. Tbs 
molars have four roots, but the anterior pair may be largely fused. 

3 The eaninw of the pig are 11 pmoaEirait pulp" teeth Mid Ehrirfor^ capable si irormniied 
jpwiJi, ajl.J if* without foot* ia l3lu auirt mmae. The i^Dvu surface ia covered with c:: ntmeJ. the 
concave with mrifnt- 

1 ft ia aha* thtmi m tbe lower jaw. 
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The ave rage periods of eruption of the teeth am given in the aubjnmed 
table; 


Tortto Ebti-ttw 
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Ii ... . upper '2 Ut 3 mouth a 
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I R .... Before birth. . . 

C . . Before birth . 

Hi ... -B man tha 
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t* upper 4 Co H dur* 
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The parotid gland is large and distinctly triangular. It extenda very little on 
to the uiassseter muecle, and its upper angle dots not quite reach the base of the ear. 
It is pale in color, anil ia embedded in fat in animals in good condition. On ita deep 
face aw several large subp&rotid lymph glands, some of which art: only partially 
covered by the parotid. The parotid duct arise* on the deep facc h has a course 
similar to that of the ox, and perforates the check opposite the fourth or fifth upper 
cheek tooth. Small accessory parotid glands (GLandulie parotides? accessoris) may 
bo found along the course of the duct. 

The mandibular or submaxihary gland is EmaUi reddish in color, and oval in 
outline ; It m covered by the parotid, I la superficial face is convex, and is marked by 
rounded prominences. From ita deep face a namesw process extends forward about 
two or three inches tea. 5 to 7-5 ran.) beneath the mylo-hyoideusmuaclcslong with 
the duct. The latter opens near the frtnum Ltnguie, but them La no papilla. 

This sublingual gland has an arrangement similar to that of die ox. The pos¬ 
terior part (GL&ndula miblEnguuJla grandicamiJaris) ia reddish-yellow in color, and 
is about two inches (ea. 5 cm.) long and half an ineh wid*?; its posterior end is in 
relation to the mandibular gland and ila duct. The anterior part (Gl. miblingu- 
nlifl pflrvicanalaris) is much larger, being two or three inches (ca. 5 to 7 era.} long 
and about twice the width and thickness of the porteriof part. All or most of the 
ducts from the posterior part unite to form the ductus sublingualis major, which 
open* near the ductus mandibular i*. Eight or ten ductus sublinguiles minores 
convey the secretion from the anterior part through the floor uf the mouth. 
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THE PHARYNX 


The pharynx presents Lei Lts posterior part a median ctd-de-aac about an inch 
and a hull (ca, 5 to 4 cm.) long, which is situated between the ventral straight 
muscles of the head and the origin of the ctsopbagua; ibis is termed the diverticu¬ 
lum pharyugeum. Ita ventral margin is formed by the junction of the posterior 
pillars of the soft palate, which contain muscular tissue derived from the palatimu 
and paLata-pharyngeus. The fornix of the pharynx is divided by a median fold of 
mucous membrane which is & dJrwt continuation of the septum imai, On cither 
Bide of this is an infundibulum in which the Eustachian tube opena 
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THE ESOPHAGUS 

Thu oesophagus ts short and nearly straight. It has (according to ttubdi) a 
potential caliber in the adult of nearly 3 inches (ca- 7 cm,) at either rad, knd about 
ItV inches {ca. 4.2 cm.) in its middle parU The muscular c»t b striated, except 
near the cardia, where the deep part is unmriped, There are numerous tubulo- 
alveokf glands in the anterior Half of the tube; further back they occur in decreas¬ 
ing numbers. Many lymph nodules and much lymphoid tissue are present. 


THE STOHAOi 

The stomach is large; ite average capacity b about 1H to 2 gallons (ca. 
6*7 to & liters). When full r its long axis is transverse and its greater curvature 
extends backward on the floor of the abdomen a little further than a point midway 




Fu. Ill-flltPHArt fii ne; FiM iTiL St miicw. 

TW mvr# eMthimMOmd. t raibrr <mbU im-wiBi iajtrta 



Fto. 4 IS.—Btomacs W F»s 


between the xiphoid cartilage and the umbilicus. The [eft part b large and rounded, 
while ths right part (Fare pylori ca) is small, and bends sharply upward to join the 
mmfkh Intestine, The perietal surface faces chiefly forward, and is related to the 
liver and diaphragm. The visceral surface faces chiefly backward, and b related 
to the intestine, greater omentum, mesentery, and pancreas- The greater cur¬ 
vature is related to the diaphragm, spleen, liver, and abdominal door. The 
pyloric end lies against the right lateral lobe of the liver p about opposite to the middle 
of the thirteenth intercostal a pace. The left extremity b ventral to tho upper part of 
the thirteenth rib and intercostal space, and b related to the dorsal end of the spleen 
and the left extremity of the pancreas; it presents a flattened conical blind pouch, 
the diverticulum ventrituli, the apex of which projects backward. The oesophagus 
jjutne the Ftomacb very obliquely just to the left of the median plane, and about 
two or three i n ches (ea 6 to 10 cm.) ventral to the thirteenth thoracic vertebra. The 
cardiac opening b slit-like and is bounded above and to the left by a fold which 
contains a thickening of the internal oblique layer of the muscular coat. The 
opening into the diverticulum is actuated above and a little to the left of the car- 
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flin j it is- oval P And Is bounded by & thick fold which contains spiraJly ^Tanged 
muscular The mucous membrane may be divided into four regions {Fig. 

422 ). Over a quadrilateral area around the cardla (which extends to the mar¬ 
gin ol t.ha diverticulum on the left) it ia msophageal in character, glandless, 
and presents a number of folda. A sharp line of demarcation separate* this 
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from the rest of the muoous membrane, which is soft and glandular. The 
cardiac gland region ia pale j^ray In color and thin (ca. 0.5 to I nun.), it extends 
about to the middle of the stomach. The fundus gland ni-gion is readily distin- 
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guUhcd by its thickjas® (ol 3 atm.) and ltd. bf^wzuatwTd, mottled appearance,' 
TbE pyloric region ia pale, thinner than the preceding' and presents a number 
of irregular folds , 1 At the pyloma a remArkabte prominence (Tom pytaricu*) 
project* from the wall of the b+jer eiirvAture and diminish** considerably the 
of the orifice. It 19 about an inch and a half {», 3 to 4 c»0 long And nearly 
bafr an inch (ta, I cm.) high. Sometime* It is a grooved ridge- in other taiKfl it 
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ban the form of a minded eminence Attached by a pedicle to the wa1|, It crandatH 
largely of fat, but fibers from the circular mugoular m&t extend into it. The 
Arrangement ol the muscular coat is shown in Figs, 420, 421, 


1 Miowopk twiixAikn akm ihmX liw repuna i» sot sharply nwbd <4? from 
olto^ Mdtopd then m iet™«iiaJL* k*h* to whST^«ids of both &* adijumt wdoo. a™ 
pw-ait, nod 4Jtopki.li of bUm^iitohbtok^ Jwnl rtpanp *™ 
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THE IHTEST1PEE 

The intestine \a About fifteen times the length of the. body. 

The email intestine is 50 ta 65 feet (ca. 13 to 20 m.) Ion*. The meeexateiy of 
sbout the first two feet (cm, 60 cm.) is two to two and a half inches (cm. 5 to 6 etn.) 



long; this part may bo termed duodenum. The first part of the duodenum turm 
sharply medially on the yLhwaI surface of the liver to the .right of the portal fissure. 
The second part pa*<es backward, in relation to the medal part of the right kidney 
duraaHy and the radon ventrally, and about the middle of the sublumb&x region 



tum across the median plane and nine (as the third part ) forward to be continued 
by the masenterk part of the intestine. The right end of the pancreas is attached 
to the first port, and here the pancreatic duct opens into the bowel. The remainder 
of the bowel (Jejuno-ileum) has a mesentery about mx to eight inchua {ca. J5 to 
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30 affl_) lang which i b think and ccnUina a quantity of fat, and numerous 
Ijnnpb gland- at it* root; the not is attached in the sublumhar region behind the 
stomach and blende here with the mesentery of the large intestine. The mesenteric 
part « arranged in close colts and lies mainly above the colon and cecum, (nan 
the stomach to the pelvis; many coils lie against the right dank and on the posterior 
part of the door of the abdomen. The opening of the hUe duct is one or two laches 
(*»• 2.6 to 6 cm.) from tbs pylorus, sad that of the pancreatic duct about four or 
five inches (ca 10-12 ou.) beyond it. Aggregated lymph nodules or Payer's 
patches and solitary nodules are numerous and very distinct. The patches are 
usually band-like and prominent; their number has been found to van from 
16 to 38. They begin 8 to 2(1 inches (ea. 20 to 60 cm.) from the pylorus The 
last long one is continued a variable distance in the esseum. The solitary nodules 



are distinct {except in the duodenum), hut are only about a millimeter high. The 
duodenal glands extend some 10 to 16 feet (ca- 3-5 tn.) from the pylorus. 

The large intestine is about 12 to 15 feet <ca_ ! to 4.5 nwteW in length, and is 
for the moat part much wider than the small intestine; it « connected by a mesen¬ 
tery with the dorsal abdominal wall between the kidneys. The neu m j» cylin¬ 
drical, about 8 to 12 inches (ca. £0 to 30 cm.) tong, and 3 to 4 inches (ea. S to 10 cm.) 
wide. It lies against the upper and anterior part of the left Sank, and extends 
rentrally, backward, and medially behind the coiled part of the colon, so that its 
ventral blind end usually lies on the floor of the abdomen, near the median plane, 
and at a variable point between the umbilicus and the pelvic inlet (Fig. 423) Its 
doiraaJ end is directly continued by the colon, the line of demarcation being indi¬ 
cated by the termination of the small intestine. The ileum joins the csscum 


THE LIVER 
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obliquely and projects considerably into the latter. A fold of mucous membrane 
(Frenulum iktj prases from each side of the ileo-caec&l opening. The colon his at 
fire* about the hudp caliber an the caecum, but becomeH ipudually smaller. It lies 
chiefly to the left of the median plitne* behind the stomach. Most of it is arranged 
in three dose, double spiral coils in the mesentery, in relation with the floor of the 
abdomen vent rally, the stomach and liver in front, the cscuu and small intestine 
behind, and the small intestine on the right. On emerging from this spiral laby¬ 
rinth it jmuBCA at find forward in the eublumbar region to the right of the median 
plane, and, on reaching the stomach and right end of the pancreas. Luma to the left. 
It then passes backward, on the ventral surface of the pancreas, and in relation to 
the media! part of the left kidney,, inctmes medially, and is continued at the pelvic 
inlet by toe rectum. Thin terminal part is closely attached by a ahori mwottty to 
the aublumbar legion. The rectum m usually surrounded by a quantity of fat. 
The caecum has three longitudinal muscular bands and three nows of sacculation*, 
which are continued a short distance on the colon. The spiral colon has two bands 
and two redes of sacculation*, which, however, gradually disappear in. the centrif¬ 
ugal part. The soULiury nodules are numerous, and appear ra round prominences, 
2 to 3 mm. in diameter, often with a crater-like depression- The (rat Fever's patch 
of the small intestine Li continued a variable distance in the caecum, and there are 
often patches in the first part of the colon. 

THE LIVER 

The liver b relatively large, ita average weight in the adult being about four 
pounds (ca. 1.5 to 2 kg ). It is thick centrally, but the circumference is thin. It ia 
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divided by three deep interlobar incisures into four principal lobes —tight inter si, 
right central* left central h left lateral; tbe last of these Li usually considerably the 
largest On the upper part of the right lateral lobe, la the caudate lobe, which ia 
dearly marked off by a fissure and is often partially subdivided by a secondary 
Evenin'. That part of the right central lobe which lies below the portal fissure and 
to the left of the gall-bladder and cystic duct ts homologous with the quadrate lobo 
of mao. Much the greater part is to the right of the median plane. The parietal 
surface ia extremely convex in conformity with the curvature of the diaphragm, to 
which it ifl chiefly related. 1 A email part of the surface is in contact with the 
abdominal floor in the xiphoid region and ventral tu the right ooetal arch, Ita 
most anterior part maqhcs to a transverse plane through the ventral part of the 
Birth rib Or intercostal space. The visceral curtate Is deeply concave; most of it 
is rtdatfld to the stomach, for which there is a correspondingly largn and deep gastric 
impression. There may be a duodenal impres^on on the upper part of the right 
lateral lobe, but no renal impression exists as the right kidney does not touch the 
liver. The foraa for the gall-bladder (Fossa vesica feltea) ie mainly on the right 
central lobe, but also in part on the adjacent surface of the left central lobe. The 
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posterior vena cava entern the dorsal border of the caudate lobe anti soon become* 
entirely embedded In the gland substance* emerging only at its passage through the 
diaphragm- The oesophageal notch is Large and is occupied mai nly by the Large right 
mis of the diaphragm. The right lateral border extend* backward to the upper 
part of the last intercostal -space. The left lateral bonier h chiefly opposite the 
ninth intercostal space and tenth rib- The ventral border lies on the abdominal 
floor a abort distance (ca. 3 to 5 cm. j behind the hpkid cartilage. 

The coronary ligament resembles that of the horse. The falciform ligament m 
very short or absent in the adult, and is attached to the diaphragm just below the 
foramen venze eava\ The round ligament Ls praent in the young subject. Neither 
Lateral nor caudate ligaments are present. 

The gvH-bLidder Ls attached in the fossa ved«E felloe; its fundus does pot 
reach to the ventral border. The cystic dust joins the hepatic duct at an acute 

s The drwrije.i'jT. litre given ts based u[] tbs ApwraniEift- of the organ u hu-dnud in #riu, 
which differ? radioilLj fmm iL.it tf the (left organ. It *1^ diffitu mu eh in ahape in young 
adult luhjorta 
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&oglt immediately after the emergence of the latter from the portal fissure. The 
hUe duct (Ductus choledochs) opePB at the papilla duodeni about one or two inches 
(ca. 2,6 to 5 col) from the pylorus' an ampulla may be formed. 

Owing to the large amount of interlobular tissue, the lobules are mapped out 
sharply; they art polyhedral in form, and are I to 2.5 mm. in diameter. For the 
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same reason the gland ia much less friable than +hj** of f hn ortheir animals, from which 
It is Easily distinguished. 

THE PANCREAS 

The pancreas extends acroee the dorsal wall of the abdominal cavity behind 
the stomach It is triradialc or triangular. The right extremity i* attached to the 
first curve (Flnxma portalis) of the duodenum, and here the duct posse* to the 
bowd, The left extremity Is related to the left extremity of the Ftomach, the 
dorsal end of the spleen, and the anterior pole of the left kidney. The middle or 
posterior extremity or lobe is practically median and is related to the portal vein 
and the root of the mesentery. The pancreatic duct passes from the right extrem¬ 
ity directly through the duodenal wall, opening about four or five inches (ca. 
10 to 12 cm.) from the pylorus, The interlobular thtftm usually contains a good 
deal of fat. 


THE SPLEEN 

The spleen is long and narrow. Its long mde is nearly doreo-ventral in dirw- 
lion, and is curved to conform to the left part of the greater curvature of the 
stomach. The dorsal end Him under the vertebral ends of the last throe ribs; it is 
related to the Mamach in front, the left kidney behind, and the left extremity of 
the pancreas medially. The visceral surface hue a longitudinal ridge on which 
the hilus is situated; this divides the surface into nearly equal gastric and intes¬ 
tinal areas, which are in contact with the stomach find colon respectively. The 
parietal surface in convex and is related to the left lateral and ventral wall of the 
abdomen. The ventral end is smaller than ilia dorsal one; it lies oh the abdominal 
floor, usually in the umhifleal rogjon. The spleen is attached *o looedy to the 
stomach that it may be regarded as being intercalated! in the groat omentum. 
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In large subjects it may reads a length of about 25 inches (ca. cm.) aad a width 
of 3 to 4 inches (ca. S to iO cm,), and a weight of 10 to 15 ounces {», 350 gm.), 
A mwwi ry spleens [ 1 Jenes aceereorii) may be found in the gutHHrptiiiic omentum. 


The portion Of tile Hj?L«sa vuiu wewudiM to the fulcm of tha stnimflb tmd ite own hh. 
Tfcw JnrJdMl view LicElr 1 Bui Lbe ™traL eo4 baa * widt rajupe, m nriiht be fiSpwted; Jt nay 
be in coolm! with tie left Jdw of the lirar or muy fa* wplMLy atiuted ju*t in ffttfi of the luh- 
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digestive system of the dog 

THE HOUTH 

The s«e and form of the mouth vary greatly in different breed.?, the cavity 
frgwrtp in some 1 aag and narrow, in others short and wide. The rim* oris ia very 
extensive. no that the labial ooJmmiftdure is opposite the third or fourth cheek tooth 
The lips are thin and mobile, and present numerous tactile biira. The upper lip 
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h as a small, central, bare area which forma part of the miuulfi, and is marked by a 
Central groovy the philtrem, or (as in U» bull-dug) & fksure d giving the appearance 
of harelip. The Lateral hardens of the lower hp art flaccid and denticulated. The 
mucous membrane k usually pigmented and forma distinct frena labiorum, Thu 
Labial glands are smalt and scanty. 

The cheeks are loose and capacious, imd their mucous l i ninj g k junootb and 
more or \em pigmented. The parotid duct opens usually opposite the third upper 
check tooth. Near the last tooth are the openings of the four or free ducte from 
the zygomatic gland. Thk gland may be regarded as the homologue of the doreal 
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buccal glands of the other animals; it will bo deseri bed later. The ventral buccal 
glands are opposite the cheek teeth and in aeries with the inferior labial glands. 
The hard palate b widest between the fourth pair of cheek teeth. It hua 
eight to ten curved ridges on cither aide of the median raphti; the latter may be 
indistinct or scarcely recognkabLe. Behind the first pair of mekor teeth k the 
rounded or triangular papilla incldvn, at which the incisive or nascn-palatine ducts 
open- The mucous membrane is usually pigmented- 

The soft palate 433, 48€) is thick, except at its margins. In the nesting 
statu of the parts it comes in contact, with the epiglottis. 1 Between its anterior and 

3 It » u™% stated that it is In miacl with the oral auffac* si the cpklottk but the *pfi- 
gLctiifl may b* venlnJ to tk daft piUtc (F||. 433). 




THE TEimi 


501 


posterior pillars on fitter side is a marked tonsillar sinus, m which an elongated, 
fusiform tonsil b situated; this is reddish in color r 
about an inch long, and is Largely ur completely 
concealed between two folds of mucous membrane. 

The posterior pillar Is double; the upper fold parens 
to the dorsal wall of the pharynx, where it subsides; 
the lower fold Roe* to the aide of the. epiglottis. 

The tongue is wide and thin hi front, thicker 
posteriorly; it is very mobile. It is not pigmented, 
but has a bright red color. The dorsum is marked 
by a median groove (Sulcus median us linguae] , and 
is thickly beset with short, pointed, filiform papHlai,, 
the free ends of which are directed backward. On 
the root there arc long conical papillie which are 
soft, and point backward; Bimlor papilla occur 
on the lateral walls of the isthmus faucium. The 
fungiform papillae arc small, and are scattered over 
the doreum and sides of the tongue, but are absent 
on the posterior part of the dorsum and on the 
root, where the conical papilla occur. There are 
usually two or three vallate papi LLtp on either side 
on the posterior part of the dorsum, where the 
conical pap 5 Lite begin* Small foliate pap LI l® are 
also present just in front of the anterior pillars of 
the soft palate; they are oval and are croaied by 
about hj*lf a dozen fine fissures. In the inferior 
part of the tip of the tongue ia the lyssa, a fusiform 
cord, composed of fibrous tissue, muscular tissue*, 
and fat. In large dogs it is about two inches (ca. 

4 to 5 cm.) long. The Ungual muscles present no 
remarkable special characters, 

THE TEETH 

The formula of the permanent teeth Is: 

/ 3 1 4 2\ 

2 f 1-C-F-M- 1-42 
\ a 1 4 3/ 

All of the teeth have short crowns and dis¬ 
tinct necks; they erupt rapidly. The crowns ire 
white, being destitute of cement. 

Tho incisors are placed almost vertically and 
dose together in the jaw bones. They do not cor¬ 
respond to an opposing tooth, but rather to parts 
of two teeth of the other jaw. They increase in 
ibm> from the first to the third- The clowns are 
triluberculatei the central projection being the 
Large**- The labial surface is convex; the lingual 
surface is slightly concave, and b marked off from 
the neck by a V-shaped ridge, tho cingulum. The 
reota are narrow transversely. The lower incisors 

are smaller than the upper ones One or two supernumerary teeth may be present. 

The canine teeth are large, conical, and curved. The upper canine is separated 
frcun the comer Incisor by an interval into which the lower canine is received when 
the jaws are closed. The lower canine is close to the comer Incisor The root La 
about an inch (ca- 2 to 3 cm.) long and is flattened laterally. 
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The cheek teeth are typically f h but in bruchycephiiiie breeds they are com¬ 
monly reduced to f , and in extreme cases even to The reduction occurs at either 
end or at both cn<In of the series. The first tooth appears only once, The fourth 
tooth of the upper row and the fifth of the lower row ere much larger than the rest* 



Il-3 m I a ran; C. Ci-J, f**®uL*rv Ml-J, wJm 


and are termed sectorial or earnassial teeth. From these the teeth diminish in 
both forward and backward The upper and lower teeth do not correspond, but 
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rather dovetail. Thu teeth behind the sectorial ones are tuberculate, L e., have 
rounded eminences on the m Rstkabgry surface. The others are all sectorial in 
character, i. i. p have aharp-edged, pointed projections, the middle one being the 
moat prominent. The prnuclm are laterally compressed, and are separated by 
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intervalis from the and from each other,, except in the brachycephalje 

breedk. The upper molars have wide, somewhat qimdraogular crown*, and three 
rootfl. The crown of the upper fourth premolar (Dens sectoiius) is divided into 
two pointed lobes and has an &ntero-me<liiJ tubercle; it has three roots. The 
crown of the first lower molar (Dens see toriuaj is compressed laterally and has two 
pointed, sharp-edged lobu p behind which are one or two tubercles; it hae two root*. 
The average periods of eruption are given below. 


Tkttb 

li. .A to fi weeks.. 

L, 4 to & week*.. 

Ii .4 w«ka. 

C .. 3 to 4 w«k* 

P, I to 5 mod ti* 

Pi-.-... 

Pi. 

?i 

M, ... 


Mj 


4 to S week* 

3 to 4 

3 to 4 weeki . . . . . .. 

4 frtfWH t-h* 

upper 5 to * man Ltd; Uvwr.w 4 H to fi E&oathB 
ti to 7 nrerntbi 


;=!) 


Champ 
4 to 5 mootbi 
4 to 5 HHffiLb 
Stofi monthi 
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THE SALIVAMT GLANDS 

The parotid gland is small and is irregularly triangular. Its doraal end is wide 
and is divided into two parts by a deep notch into which the base of the ear is 
received. The ventral end is small and overlap* th* mnudibular gland. The 
parotid duct leave* the gland at the lower part of the anterior border, crosses the 
jmaaeter muscle* and opens into the mouth opposite the third upper cheek tooth. 
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Small accessory parotid glands (GLondube parotide® accessoriffl) are sometimes 
found dong the course of the duct. 

The mandibular gland is usually larger than the parotid. In large dogs it 
i* about two inch#* (cs- 5 Clft.) long and an Loch or more (c*. 3 cm.) wide. It ia 
rounded in outline, pale yellow in color, and ia enclosed in a fibrous eapsule, Ita 
upper part ia covered by the parotid, but it ia otherwise superficial, and is palpable 
hi the angle of junction of the jugular and external ruaxillary veins. The 
manril faular duet leaves the deep fare of the gland, passes along the surface of 
the oceipitcHnmudibuliirLS and siy lo-gloddus, and opens into the mouth on a very 
indistinct papilla near the frenum linguae. 

The sublingual gland hi pink in color and is divided Into two parts. The 
posterior part (Glandula sublingualis grand ieaiialaris} lies on the oceipito-man- 
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dibularii muscle in intimate relation with the mandibular gland P but is clearly separ¬ 
able from it after removal of the CMumofl fibrous capsule. II has a pointed anterior 
process. Its duct (Ductus sublingualis major] accompanies the mandibular duct, 
and either opens beads it or joins it The anterior part (Glandulu sublingualis 
parvicanalaml ia long and harrow; it Lies between the mucous membrane of the 
mouth and the mylo-hyoideus, dorsal to the stylo-gloiauK muscle- It has a number 
(8 to 12] of Km all ducts (Ductus sublingualcs ndnom), so ms of which open directly 
into the mouthy while others join the Large duct. 

The zygomatic gland (Glandula sygomatica) 1 (Fig. 437) ia situated in the 
anterior part of the pterygopalatine fossa. It ia related superficially to the lygo- 
matic arch and the museter and temporal muscles* Its deep face is in contact 
with the periorbita, the pterygoid muscle, the internal maxillary artery, and the 

1 Aim known u the orbital gland, 
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maxillary nerve. It hits four or five duels which open near the lust upper check 
twlli; one of them (Ductus gLandulst xygnmtiae major) i» almost aa large &s the 
parotid duct; the others (Ductus glandule Eygomaticffl minores) are small. 

THE PHARYNX (Fit 434) 

The fornix is narrow. The pharyngeal orifices of the Auditive or EusUehiui 
tubes are small And edit-like; the end of the tube causes a rounded projection of the 
mucous membrane (Toma tubarius). The oroophagral aditu® is relatively email 
anti is well defined by a transverse fold of the mucous membrane. The muscles 
present no marked differential features, but the hyonpharyngeus rmiucle is clearly 
divided into a kerato-pbftxyugeLiB and a chwdro-pbaryngeuB. 


THE (ESOPHAGUS 

The oesophagus is relatively wide and dilatable except at its origin, where there 
is a constriction termed the isthmus (esophagi- This initial imrmwnctiS! of the 
lumen is caused by a prominence of the ventral part of the mucous membrane, 
underlying which is a thick layer of murou® gland* (Fig, 490). The cervical part 
is at first median and m doraal to the trachea, but in the posterior part of the neck 
it lies to the left or the trachea. The thoracic part continue® in thin position and 
ventral to the left longu® colli to the base of the heart; hem it inclines medially, 
having the aortic arch on its left, and passes back over the bifurcation of the trachea. 
Continuing backward between the lungs it usually incline® slightly to the left, 
paAsit® through the hiatus Leaophagciis, and joins the stomach just to the left of the 
median plane and ventral to the eleventh or twelfth thoracic vertebra. The 
muscular tissue is striated and consists mainly of two layer® nf spiral fibers which 
cross each other; near the cardia, however, the fibera an? longitudinal and circular. 
Them are tubuio-alveoiar glands (G3. craophagse) in the submucooa throughout. 


THE STOMACH 

The Etomnch if relatively large. Its capacity in a dog of average site k about 
five pint®, 

CuJid the avrhnjpe ea parti v at about 3 liter* fa. Q H pin!®), wiih a Taagr hrtwrwi 

Ofi sad E titwr- (ea. i H to pintoS. ntUSkgW (ivra tbe txjm thy u 100 la 250 e.f, p*r kilo- 
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about a quart (ra. 1 liter) tor a dog uf aveng* weight (ca. IQ kg.). 

When full, it is irregularly piriform. The left or cardiac part (Fundus el corpus 
ventiiculi) la large and rounded, while the right or pyloric part (Pars pyloric*) is 
fsmall and cylindrical. When empty, or nearly so, the left sac m strongly contracted; 
the pyloric part is much less affected by variations in the amount of ingesta- 

The parietal surface of the full stomach is very extensive, strongly convex, 
and faces partly forward, but largely ventrally and to the left. It i® related to the 
liver, the left part of the diaphragm, and the left and ventral abdominal wall as far 
back aa a transverse plane through the second or third lumbar vertebra. The 
visceral surface is much teas extensive and is considerably flattened; ft face® chiefly 
doraally and to the right, and w related to the intestine, pancreas, and left kidney* 

The upper part of the lesser curvature is nearly straight and vertical, but the 
lower part forms a deep, narrow angle line Laura anguLaris), due to the fact that the 
pyloric part ia directed sharply forward and upward. The greater curvature is 
nearly four times as long as the lesser curvature. In the full stomach it extends 
considerably behind the left costal arch: ventrally ft lies on the abdominal wall 
about midway between the xiphoid cartilage and the pubis. 
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The left extremity or fundus is targe and rounded; it is the most dornaJ part 
of the organ, and lies under the vertebral ends of the eleventh and twetflh ribs. 

The pyloric extremity is amah 


and is directed forward and dor¬ 
sal] v; it lies usually opposite to 
the ventral pait of the ninth rib 
or intercostal space, and at a 
variable distance to the right 
of the median plane. It is 
related to the portal Assure of 
the liver and to the pancreas. 
The card]* U situated about two 
tu three inches (ca. 5 to 7 cm.) 
from the left extremity., and is 
oval; it lies just to the left of 
the median plane, ventral to the 
eleventh or twelfth thoracic ver¬ 
tebra. 

When empty, or nearly m t 
the stomach is separated from 
the ventral abdominal wall by 
the liver and intestine;, and the 
greater curvature extends back 
on the left aide to the eleventh 
or twelfth nb. In this state there Lscommonly a marked conatriction between tho 
pyloric part and the body. 
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The serous coat is almost complete. Along the curvatures it leaves the stom- 
ach to form the omenta. The longitudinal muscular fibers are chiefly along the 
ctirvatur™ and on Urn pyloric parti they are continuous with the external layer 
of the oafiophagu^. The oblique fibera are arranged in two layers: the external layer 
la largely a continuation of the loEigitudmsJ fibers of the resoph&gus to the body 
and fundus. The drcuLar layer covers the whole iftomach except the fundua, and 
forms & pyloric sphincter and an antral sphincter. The internal oblique layer is 
arranged as in the home, and forms a similar loop-like, cardiac sphincter. Three 
regions of the mucous membrane! exist. Cardiac glands sre found in a very narrow 
pale wm around the cardiac opening, and also scattered along the leaser curra- 



Fm. «6a.—froat fimioi w boa Tmcfii Ht^ru^h, Tesiuc Varna**,; Sw+mvm Em 
U TvRiii* M\mnd rw: 4 prior** l*n; J, Im 4 tmMz 4 4 pert*] win Cirllil to thy 

n rt*ht f. mttrtar vmn mi 7. «m: #. W. /J P JJ, IS, urtkoi al nb viitnul end erf Dth, wid -nswtp- 

**K*fcf*l •rtaklkm I 3 ii 0 ! 14 p» taHvfJ, ir, Wlud n*ht — «f 

tui ? J T^ C ^ un< ^ gland region has a thick, reddish-brown mucous membrane, 
which lines about two-thirds of the organ. The pyloric mucous membrane is 
thine or sod pale; in the dead subject it is often stained by regurgitated hilt 

The greater omentum is very CKtrari ve\, and in wed-nourLilied subjects it con¬ 
tains much fat arranged in interlacing strands. Viewed vent rally it covers the 
entire intestinal mass, extending from the greater curvature of the stomach to the 
pelvic inlet. It is attached to the greater curvature of the stomach, the left part 
of the colon, the left branch of the pancreas, and the hilue of the spleen. 

Hie lesser omentum extend* from the leaser curvature of the stomach to the 
portal fiacre; to reach the latter it parses in great part between the papillary and 
left lateral fobm of the liver. 
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THE mTESlTHE 


The intestine! is abort — on!7 about five times the length at Lbc body. 

The huU intestine has an average length of about thirteen feet (ca_ 4 meter?), 
It occupies meet of the abdominal cavity behind the liver and stomach. The duo- 
den uni begin? at the pylorus and passes backward and somewhat. dorsal^ at first 
on the vTsewal surface of the liver, then in contact with the right flank. Near the 
pelvis it turns medially and passes forward along the medial dde of the left part of 
*hc colon and the left kidney, beads vent rally, and joins the jejunum to the left of 
the root of the nuiWDtfty . 1 The mmoduodenurn is given off from the right side of 
the common mesentery; It is a relatively wide fold. The left part of the duodenum 
13 connected with the mesocolon by a peritoneal fold - this fold has a free posterior 
border which is deafly seen when the posterior fiemro of the duodenum is drawn 
away from the subtuinW region. The first part of the mesoduMlenum contain* 
the nght branch of the pancreas. Its root is blended with the mesocolon to form a 
common mesentery. The remainder of the small intestine forma numerous coils 
and is attached by a wide mWuteiy to the aubluiubar region. The terminal part 
(ileum) passes forward in the soblumbor region along the medial surface of the 
caecum and opens into the beginning of the colon at the Ueu-colic orifice (Ostium 
ilcocolicum), The bile duct and smaller pancreatic duct open into the duodenum 
about two or th-ra inches (ca. 3 to B em ) from the pylorus; the larger pancreatic 
duct opens an inch or two (ca 2 3 lo 3 cm.) further b^k. The mucous membrane 
has very knfe thin villi. The duodenal glands occur only close to the pylorus 
Aggregated lymph nodules or Peyers patches am numerous {about twenty in 
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young subject*), and begin in the duodenum. They are usually elliptical in o 
line h but the last one is band-like, reaches to the end of the ileum, and is Tour 
rasrteen inches (ca* 10 U> *0 cm.) lot^ in young dogs (EUcnber®er). There as 
ileocolic valve,* The muscular coat is relatively thick. 

The large intestine is two to two and a had feet (ca, 60 to 75 cm,) long in 
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average, Its caliber is about the same as that of the mall intestine, and it ha* 
neither [ongitudinal bands nor saccu Lations. 

The c«cum averages about five or m inches (cs, 12.5 to 15 cm.) in length, and 

1 The Tmlir d^NPi tint a™ alriny* to be *iri« e^pqfwflHSE jtfiawi that rectal injects tui 

eajs b* made to pua beyond it, Tbij may be partly due abu to Ih* fact that to* tarmifiaj part of 
toe i.lfLiJn r-xiu bciriioatolly fonrud, and Lta onfia Jam* forward into the bflctopi&E ^ the colon. 
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ia flemoua (Fig. 442). The ftejcures art maintained by the pcrit^ifluiiit which 
attaches it also to the ileum. It is situated usually about midway between the 
right flank add the median plane, ventral to the duodenum and the right branch of 
the pantreas. 1 Its anterior end opens into the origin of the colon, lateral to the 
ileocolic orifice. The other end ia pointed and blind. 

The colon bi attached to the aubltimbar region by a mceentoiy—the mesocolon. 
It prreseatei three parts, which correspond to the ascending, transverse, and descend¬ 
ing colon of man. The first or right part (Coton destrum #. ascendent) is very 
short. It paaeea forward along the medial surface of the firM part of the duodenum 
and the right branch ol the pancreas rill it reaches the pyloric part of the stomach; 
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hem it turns to the left and cmihcs the median plane, forming the transverse part 
(Colon Lnmsveraum). The third or left port (Colon sinistrum a. dcuce-ndca*} 
passes backward in the Publumhar region along the medial border or ventral surface 
of the left kidney; it then incline toward the median plane and is continued by the 
rectum. The caliber of the colon is about the same throughout. It has no bands 

1 Ift tup rinse* £*■ f - §1- Bfeffiirtl nr Grwil Dafl^ the CK1IIU EHAV met A length, of 4& QD. 
CmMured aloof its nanti) araj a diameter of 3 cm Itn pcailkm n notocwhat vinkblr., It msy 
be dostr Us ihv lateral will or aware medial tlmn si wiaird abcivr Ilh «3i™r rad m wadly 
in a tMittTw plane through tbe ventral end of the 1«it rib if the stomach is cot rerj full; it is 
eft™ in cnntftrL pith the rich! k 1<H nrj. 
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Bof n^ktioiia, Thp ireaeflttny of the colon Is t^nstd the mesocolon; it is given 
of from the left aide of the common mesentery. 1 

The mucous membrane of the cascum contains numerous solitary lymph nod- 
are drcukr F with a ceotml depression; some am present also in lbo boat 
part of tJie colon. 

The rectum is almost completely 
covered with peritoneum, the line of 
peritonea! reflection being under the 
■wound or third coccygeal vertebra. At 
the junction of the rectum and anu* the 
mucous membrane has a stratified squa- 
moos epithelium, and contains the anal 
glands. A small opening on either side 
leads into two lateral anal sacs (Sinus 
pamoates); thftsc are usually about the 
size of a hastl-nut, and contain a dirty 
gray, fatty substance, which hii* a pecu¬ 
liar and very unplrausant odor. The 
efcin which lines these pouches contains 
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coil-glands. Further back the skin contains large sebaceous glands and peculiar 

circumanal glands. 

iTho imBgstDrtvt of th* tsAtrn in Yaiiablr. Tta# tnuuvrre part may firtend arrow from 
tbc a&ak of luiwitOB ai tbe twa branches nf the pancr**! t* the dorwl ™ of th* iptM. On. 
t gj* other hand a trwuvrm part may be absent, the cokwi farming natead ua acute anile c.r 
H 0rurt . When lb* stomach la empty and contracted,, the irup?™* ooloft may be separated 
tram the ventral wall by tlw omisitiaiD only. 
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The retractor ani muscle is extensive, It arises from the shaft of the ilium : 
the pubis, and the symphysis pelvis, and parses upward and Itfickward to end on the 
first coccygeal vertebrae and the sphincter ani exteraus, 11* re true tom K together 
with the coccygei, form a salt of pelvic diaphragm ■ analogous to that of man. 

the uvm 



The liver is relatively Luge^ weighing usually about 3 per -cent, of the body- 
weight. It is divided into five chief lobes by fissures which converge at the portal 
fuEiire. When the gland is ex¬ 
amined in the soft condition 
the lobea may be spread out so 
as to be all visible tFig, 4-H), 
but when the organ m lumi- 
efied in silu the lobes overlap 
to a considerable extent (Figs. 

445, 446). 

The left lateral lobe is the 
largest r and is oval in outline. 

The left central lobe is smaller 
and is prismatic. The right 
central lobe in second in 
anti present* a somewhat 
tongUcHihaped quadratic lnbe J 
marked off by the deep foam 
in which the gall-bladder lies. 

The right lateral lobe is third 

in jme, and is oval in outline. On its visceral surface is the targe caudate Jobe; 
this consists of two parts—on the right h the caudate process, on the left, the papib 
lary process,, both often being subdivided by secondary fi^urea. 
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When hardened in sUu r the gland present* the following characters: 

The parietal Airiacc in strongly con vox in conformity with the curvature of the 
diaphragm and the adjacent part of the ventral wall of the abdomen, with which 
it is in contact. 

The visceral surface ib in general concave, hut i* irregular in adaptation to the 
viscera in contact with it The largest of the* is the stomach, and the confi gyration 
of the liver varies greatly in accordance with the degree of fulness of that viscufu 
When thu stomach is well filled, there is a ridge on the liver which corresponds to 
the lesser curvature. To the left of this is a large concavity adapted to the body 
and fundiin of the rtomach; and on the right is a smaller impression of the pyloric 
part of the stomach, the first part of the duodenum, and the anterior part of tho 



Partai Beta 

Bih dud 




Gaitrie i+ta- 

pttMwion 
Uft inirnd 

bU 


htervl 


GaniLsddtr 
(1*4 TinWi) 


lltpaiie 
artery 


fteL M-L™ or D&k TurtiiL H* Mira to in tint. 

1 M 1 **±LfmJ lutm, ^a-^wfekr, ud pw p#r1 at n*fcl Mini b6» h 4 Tirifeh 


right branch of the pancreas. Dorsal to the cavity for the pyloric part of the 
stomach is a deep depression, and at the bottom of this is the portal fisaur*. To 
pee the latter the papillary and caudate lobes must be drawn apart. The hepatic 
artery enters the liver at the doreal pari of the figure, the portal vein enters cen¬ 
trally, and the hepatic duct emerges at the ventral part- The gall-bladdfif is not 
visible till the right lateral and cent ltd lobes are drawn apart. 

When the ftooueb ii empty and cuntruinl, the vise*™] mrfm of the !£v*f is itriMT 
different Then a tLu a ahnlLuw- uiLpnmMin for the Wt p4rt of lbs fftoiGodi on the left hm 
mad a law txmvtx ere*. rriauri 0* the int«1iiw ud a ehm* ei enatatum. The pyloric mnd 
duodenal imprawetu me not much riunj^d. 

The dorsal border present* a deep renal impression on its right part. The 
posterior vena cava passes ventrally and forward, at first in a deep groove on the 
caudate lobe, then largely embedded Ln the parietal surface of the right lateral lobe; 
it receives two or three large hepatic veins just before piercing the diaphragm. 
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Th& oesophageal notch |a large, and m occupied on the right by the thick margin of 
the hiatus oesophagus. The remainder of the circumference ifl lb in, and ia cut into 
by deep fiwiures which separate the lubes, The ventral border hes on the abdominal 
wall, a variable distance behind the xiphoid cartilage. The left border is also 
variable, but usually extends back vcntrally as far as the tenth intercostal spat* 
or eieveoth rib. The right border cormjponda; mom or 3«ai closely in direction 
with the costal arch; the end of the caudate prucesus is ventral to the right kidney,, 
opposite to* or a little behind, the last rib. 

The gall-bladder Uea in the forea vesieflc fellem, between the two part* of the 
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right central lobe; usually it does not reach to 
the ventral border of the liver. The cystic duct 
joins the hepatic duct at the ventral port of 
the portal fissure, forming with it the bile 
duct (Ductus eholednchua); the latter passes 
to the right and opens into the duodenum, 
about two or three inches (ca. 5 to 8 cm.) 
from the pylorus 

Of the ligaments,, the coronary and right 
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lateral are wdl developed, but Iho left lateral and falciform are small; a ligament 
extends from the caudate process to the right kidney. 


THE PANOVS 

The pancreas is V-&hsped r enusnsting of two bug narrow branches, which 
nater at an acute angle behind the pylorus. The right branch extends backward 
above the first part of the duodenum, below the caudate lobe of the liver and the 
right kidney, and ends uJtually a short distance behind the latter; it is enclosed by the 
□oesoduodenuin. The Lett branch pawea to the left and backward between the 
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visceral aurfnec at the stomach and the transverse colon, and cade at the anterior 
pole of the left kidney . There are usually two pancreatic duets. The smaller one 
□pens into the duodenum with the bile duct or done to it; the larger one opens into 
the bowp] an inch or two («. 3-5 crm> further back. 

THE SPLEEN 

The spleen is bright red in color in the fresh stale. It is somewhat falciform, 
long, and narrow: the ventral part is the widest- Ito weight in a dog of medium 
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fibe is 1^-2 ounces (ca. 50 gmj. It is freely movable,. and h with the exception 
of its dorsal end, varies much in position and shape. The dorsal end ia ventral to 
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the vertebral cad of the \&&t rib and the first lumbar tnwiivf^« process; it fits into 
the interval between the left crus of the diaphragm, tk left end of the stomach, 
and the left bdncy. When the stomach ie full, the long axis of the spleen cpm* 
spends to the direction of the last rib- It? parietal surface is convex and I ins largely 
against the left hank, The visceral surface is concave m its length, and is marked 
by a longitudinal ridgEd on which the vc&seta and nervea are actuated, and to which 
the greater omentum is attached. The spleen is so loosely attached by the omen- 
t urn as to be regarded as an appendage of the latter. 


The dniml Efld nf th* upl m dow iwt ™ry ratably in poaititra, but the reel of tin onP«s I* 
Itrr mexihLe. Whvd the ataanch a full, lb* jmi of the visceral turfm erf ili£ ericas ip fiwt 
of ifcw lulus i* usually in appoaiOon wilh the left part of llw greater curratitf* in Lm stomach 
(a* m the horae), li may luve & ritriUj- pouftiw when the rtopwu’h m not full, spq ™ in 
raAtart with the latter only In a sronU rvtcut dk^wdly* It la not rmi« to hod the ^few bM 
■kng ihe donpl port of the left flank, with itn king dpat lan^ftudkul; thii b^bH bit to be 
llw n» when the itenanh tn empty and oralaeM. 
lddiiey entirely ail f eatn panto** wish the flank. 


In thu Exmdjlion the epkrn nhula Ihe kit 


THE RESPIRATORY SYSTEM 

Thf. respiratory Apparatus (Apparatus respiratorius) comprises the Tlflfld 
cavity* 1 the pharynx, the larynx, the trachea, the bronchi, md the lungs. The 
lungs are the central organs in which the exchange of gases between the blood and 
the air lakes place; the other parts of the system Me passages by which the air 
pasBcw to and Irani the lung*. The nasal cavity opens externally at the nostril^ 
and communicates behind with the pharynx through the choana? or posterior nares; 
it contains the peripheral part of the olfactory apparatus, which mediates the sense 
of smell. The pharynx is a common passage for the air and food—a remnant of the 
primitive embryonic arrangement; it has been described with the digestive tube* 
The larynx is a complex valvular apparatus which regulates the volume yf air para- 
mg through the tract; it w ahso the chief organ of voice. The trachea and the 
bronchi formed by its bifurcation are permanently open conducting tubes. The 
thorax, the pleural eacs which it contains, and the muscles which increase or di¬ 
minish the else of the cavity aie also parts of the system- The bones, joints, and 
muscles of the thorax have already been described. 

For topographic reasons two ductless glands, the thyroid and the thymus, are 
usually described in this section, although they are in no sense a part of the respira¬ 
tory syatenu 


RESPIRATORY SYSTEM OF THE HORSE 

THE NASAL CAVITY 

The nasal cavity (Cavum nasi), the first segment of the respiratory tract, is a 
long. somewhat cylindrical passage, enclosed by ail ths facial bones except Ihn 
mandible sjid hyoid. It is separated from the mouth venfrally by the palate. 
It opens externally at the nostrils, and communicate posteriorly with the pharynx 
through the posterior nares or chowis. 

The nostrils (Nexen* are somewhat oval in outline, and ore placed obliquely ^ 
ho that they are closer together below than above. They are bounded by two ate or 
wings (Ate nari), which meet above and below, forming the commissures. The 
lateral ala is concave; the medial one is convex above, concave below. The 
prominence of the medial ala is caused by the lamina of the alar cartilage; this 
prominsnpe., together with the alar fold which extends backward from it r partially 
divides the nostril into a large lower part and a small upper part r which are pop¬ 
ularly distinguished m the Hl true'* and "false 11 nostril. 1 The superior commissure 
is narrow, the inferior one wide and rounded. If the finger is passed into the nostril 
at the upper oommiaure, it enters a blind cutaneous pouch. This culdMae, the 
diverticulum nasi, extends backward to the angle uf junction of the niia&l bone and 
the nasal process of the premwdlia. In order to enter the nasal cavity the linger 
should be Introduced at the inferior commissure and directed toward the septum 
nasi. The nasolacrimal orifice (Ostium nasolacrimale), the external opening of 

1 A boh (Nasufl exiemus), such ha exhto In nan, forming a projcetkin dwtihrtly tpafkwi 
off W the rest ^ the face, tic™ aoL edit in the donratirnusd iaim«I&. 

1 ThfiH terra should be abandoned, u they tend unnccewarrlj to complintc the JrHftptkm 
» wdl a to miacoacfeptiuD with ngyd to fuaetioa. 

fllT 
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the njgfK laciiiiifli dDCti is Seen when t he newtri] is dilated; it ifi situated OH the floor 
of the vestibule, RDqrtit two inches (a 5 cm.) from the lower commissure, perforat¬ 
ing the ftkin close to its junction with the mueoua membrane. (It ia not rare to End 
one or two accessory orifices further back,} 

Structure-—The skin around the nostrils presents tong tactile hairs na well as 
the ordinary ones- It is continued around the oh* and lima thn vestibule. The 
skin of the diverticulum ia thin 
and usually black, and ia cov¬ 
ered with Very fine hairs; it is 
provided with numerous seba¬ 
ceous glands. The medial wing 
is supported by the alar cartil¬ 
age! [Cartiiogo alaris), which lfi 
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Ahaped somewhat like a com¬ 
ma, the convex margin being 
medial (Fig. 453). The cartil¬ 
ages are attached by fibrous 
tissue to the extremity of the 
septal cartilage. Each consists 
of an upper, quadrilateral curved plate, the Lamina, and a narrow cornu which curves 
ventro-lateraJly, supporting the medial wing and the inferior commissure, but not en¬ 
tering into the formation of the lateral wing. The lamina causes the projection of the 
upper part of the medial wing, from which the thick alar fold (Plica siaria) parses 
backward along the lateral wall of tbs noAol cavity to join the mucous fold which 



m 


SUeAPIraTDAT ftTSTEM DP TTTE EIO&8E 


endow the cartilaginous prolongation of the ventral turbmate bene. 1 The ertrem- 
ily of the cornu. usually cbubcs a idight projection of the akin a abort distance behind 
and below the inferior commissure. 






The muscles of the nostrils have been described (p, 26d). 

Vessels and Nerves. The arteries are branches of the palato-IabiaJ, superior 
labial r and lateral nasal arbtrish\ and the blood is conveyed away by corrapondhig 
veins, The lymph vessel* go to the mandibular lymph glands. The nerves are 
derived from the infraorbital nerve (aenaory) and from the facial nerve (motor). 

The nasal cavity m divided into two similar halves by the median Septum 
ms I (F%g. 432, 465,, 456). The osseous septum {Septum nasi wetim} k funned 
by the perpendicular plate of the ethmoid behind and by the vomer veatraUy. A 
Jew ridges on the former correspond to the ethmoidal meatuses. The major part 

of it p however* ia formed by the 
cartilage of the septum nasi (Car- 
tilago septi iwi)* The surfaces 
of the cartiEago are marked by 
faint grooves for the vessels and 
nerves which course over it. The 
dorsal border ia attached along 
the frontal and nasal sutures* and 
extends l«?yond the apiee*? of the 
nasal bones shout two inches {ca. 
5 run,). From this border a thin, 
narrow plate, the parietal cartil¬ 
age (Cakdago parietal]*) curves 
outward for a short distance on 
either side. Near the nostril 
these plate* an? somewhat wider* 
partially making good the defect 
(naso-mpyrUlary notch) in the 
bony wad of tbe cavity in this 
situation, Tbe ventral border fo 
thick and rounded; it lies in tbu 
groove of the Vomer and the pala¬ 
tine processes of tbe prtm^iJLip; 
ita anterior part occupies the 
space between the premiudlLary 
bones. A process f rom it 
into the palatine fissure, which it 
almost completely fills; the pala¬ 
tine end of the process lies in the 
submucous Lswnjr of the hard palate, and the palatine artery turns medially between 
the cartilage and the bone. The posterior border ia continuous with the perpon- 
diculjLT plate of the ethmoid bone. 1 Tbe almr cartil ages arc attached to the anterior 
extremity by fibrous tissue in such a manner as to allow very free movement—In 
fact an actual joint may be present. The ventral part of the cartilage h about 
half an inch (ca. 1 cm.), the middle part about on,e-4eulh of an inch (ca. 2.5 nun-}, 
and the dorsal part about a quarter to a third of an inch (ca- fi to 6 mm ) in 
thickness. 


A'i3.nd 


toft? 


ftbricttal 


Jjij.rni'iux 

(JOrfiloflr 


1 When th^ iwatril ia fuHy diluted it ia circular in outline, and the m-mlkd false q«IfO is 
effaced by the funmm of the ihi cartilagF bebig brought ia mtmrt wilt ihe mpmor kjowpimukl 

1 The cartUftgr ii to be regarded u an unofrified part of the racwclhmoid. It will bo fitted 
that the line of dmiartnikm beiwren thr bone and the cartilage is irregular and varies wilh wwr 
flWlflvr radAnabcia (or nd rificwtkn ) of the undue in mm manly found in M «QBplia. The 
pnxtdd often rcpults m Iho fematfan of taltmrvwu# hIukU is the evtitige. 
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The two turbinate bonra project from the lateral wall, and divide the outer 
p*rt of the cavity into three meatuses—dorsad, middle, and ventral (Figs- 454* 
455,4545). 

The dorsal nasal meatus (Meatus inmi donah*) is a narrow paHaugc, bounded 
dorraUv by the roof of the cavity, and vent rally by the dorsal turbinate bone* its 
posterior end is closed by the junction uf the inner plate of the frontal bone with the 
cribriform plate and lateral mans of the ethmoid. It transmits air to the olfactory 
region. 

The middle nasal meatus (Meatus nasi mndius) is between the two turbinate 
bones. It is somewhat larger than the dorsal meatus, and does not mend bark 
*> far? it ends near the great etbmoturbinate and the ethmoidal meatuses in 
its posterior part is the extremely narrow, slit-like interval by which the max¬ 
illary sinus euninruiijDates with the nasal cavity—the nasomaxillary opening 
(Aditus naao-nuutilkria). The opening, which is normally a mere fissure, is not 
visible from the nasal side, being concealed by the overhanging dorsal turbinate. 
A fine flexible probe, parsed outward and somewhat hack ward between the turbinate 
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bones, enters the maxillary sinus; if introduced a little further in the same direction, 
it usually passes through the orifice of communication between the maxillary 
sinus and the frontal sinus and enter? the latter. A small part of the fissure usually 
brings the anterior division of the maxillary sinus into communication with the 
nasal cavity. Thz spaces enclosed by the coiled parts of the turbinates also open 
into the middle meatus. This passage may be characterued as the sinus-meatus, 
but it also conducts air to the olfactory region. 

The ventral nasal meatus (Meatus nasi ventralis) is Stunted between the 
ventral turbinate and the floor of the cavity. It is much larger than the other two, 
and is the direct passage between the nostrils and the pharynx. The small, slit¬ 
like orifice of the vomeronasal organ and the incisive or naan-palatine duct £g 
situated in the floor of the an terior end of the meatus, 

The common nasal meatus (Meatus nasi communis] is stunted between the 
septum and the turbinates, and is continuous laterally with the other meatuses. 
It Lb very narrow doimlly, but widens ventrally. 

The lateral mansea of the ethmoid bone project forward into the posterior 
part (fundus) of the nasal cavity. Between the ethmo turbinate*. of which each 
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mas U composed, there are three principal and numerous small passages, the 
ethmoidal msatusts (Meatus ethmoidalcs). 

The chouue or posterior mares are two elliptical orifices by which the naa&J 
cavity and pharynx communicate. They &re in the ammo plane u the floor of the 
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nasal cavity, and are separated from each other by the vomer. They arCj taken 
together, about two inches (ca. 5 cm.) wide and three to four inches (ca_ ft to 10 
chl) long. 

The nasal mucous membrane (Membrana mucosa naai) is thick, highly vas¬ 
cular, and ia r in general, &rmEy attached to the underlying periosteum and peri- 
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chondrium, It is continuous in front with the skin which tines the nostrils, and 
behind with the mucous membrane of the pharynx. It id also continuous fit the 
mtaHn^illary opening with the very thin and much less vascular mucous mem¬ 
brane which Sines the paraudSaJ Minuses. In the anterior part of tins cavity it forms 
prominent thick folds on the lateral wall, which extend from the turbinate bones to 
the nostril. There are usually two dorsal turbinate folds which unite anteriorly. 
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The upper one encloses a thin plate of cartilage which id continuous with the dorsal 
turbinate bone. The Ventral turbinate fold is emrvwl, and encloses an ^ shaped 
cartilaginous plate which prolongs the ventral turbinate bone; ibid, fold id con- 
tiuuoiLR with the alar fold of Urn nostril, and forme with jt the upper margin of the 
entrance from the nostril to the nasal cavity. Below this there is a rounded ridge 
produced by the nasal process, of the premaxillar The mucous membrane of the 
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Greater part oi tie cavity [Hegro respvraforia) ia red In color, and is covered with ft 
stratified dilated epithelium. It contains numerous tubule-alveolar nasal glands 
(Glandills naseJcn). The submucosa contains rich venous plexuses which form 
in certain eitunikma a sort of cavernous tissue (Plexus cavcraoeux naaaiis), composed 
of severa] strata of freely anastomosing veins, between which there are unstriped 
muade-fibera, This arrangement ia most marked in the turbinate folds, on tha 
lower part of the ventral turbinate bone, and the lower part of the septum. The 
mucous membrane of the vestibule presents numerous small depressions (openings 
of gland ducts), and is covered with stratified squamous epithelium. On the 
posterior part of the lateral masses of the ethmoid and the adjacent part of the 
dorsal turbinate and the septum (Regie olfaetorin) the mucous membrane is brown- 
iflh-yelluw in color and thicker; it contains the olfactory nerci^cndmgA in n special 
non-ciliatfd epithelium. In it are numerous olfactory glands (G E&nduJu! olfactorin); 
three are long f tubular, and often branched. 

The vomero-na&al organ (Organon vomeronasaJe) 1 is situated on the floor of 
the nasal cavity, on either side of the ventral border of the septum (Fig, 452). 
It eonsets of a tubular cartilage (Cartilage Yomcniwialia} lined with mucous 
membrane (Ductus Tomeronasalis), to which fibers of the olfactory nerve may bo 
traced- Its anterior part communicates with ihe nan*! cavity by a slit-like orifice 
in common with the incisive or nano-palatine duct. The posterior blind end is in ft 
transverse plane through the Second or third cheek tooth. The average length qf 
the organ is about five inches (ca. 12 cm,)* 

The ductus incissvus (or mtfio-palatine duct) La a funall mucous tube, an inch 
or more (a, £,o-3 cm.) in length, which extends obliquely through the palatine 
insure, ltd nasal end L-ouimunirates with the nasal cavity through a slit-like 
opening in common with the vometn-nasal organ. The palatine extremity ends 
blindly in the submucous tissue of the hard palate. 

The puiniHl minuses are described in the Osteology. 

Vessels and Nerves.—The arteries are branches of the ethmoidal, spheno¬ 
palatine, palatine, superior labial, and lateral irnsjil arterire. The blood is carried 
away by oorrrepandmg vemi. The lymph voxels go to the mandibular and 
pharyngeal lymph glantiu. The nerves come from the olfactory and trigeminal 


THE LAJtTNX 

The larynx Ia a short tube which connects the pharynx and trachea. It is a 
complex valvular apparatus, which regulates the volume of air in respiration, 
prevents aspiration of foreign bodies, and is the chief organ of voice 

It ia situated partly between the medial pterygoid Drank* partly in the neck 
between the parotid glands.* Its long axU is practically horizontal in the ordinary 
position of the head and neck. It is related domally to the pharynx and the origin 
of the oesophagus. Veutraily it is covered by the akin, fascia, and sternohyoid 
and omo-hyoid muscles. Laterally it is related to the parotid and mandibular 
gjands and to the madia] pterygoid, ocelpito-mondibularifl, digftflLrifUH, stylo-hyoid, 
and pharyngeal constrictor muscles. It ts attached to the body and thyroid mts 
of the hyoid bqne h and thus indirectly to the bare of the cranium. Its cavity 
communicates doraally with the pharynx, posteriorly with the trachea- The 
skeleton of the larynx conmstA of ft framework of C&rtilagre, which are connected by 
joints and ligaments or membranes, and moved by extrinsic and intrinsic muse If*. 
It la lined with mucous membrane. 


1 Cwnnwnly known u ihe orgu of JtrdwgtL 

■ In the csdMaay ponllvn of the head and nrek mon than hull <J it? baynx lies betww 
the hnntbra of th* irandlblt; »ben the head mM nwk *re extended. ™wrtjacatfcly mm rf 
thr hryu Ike behind a plane through the pcatcrkir border* af tfc* rtfwi. 
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C^.TTLaGES OF THB Ujitth 

There are three ringlc cartilages and one pair; the single cartilages *m the 
cricoid, thyroid, and epiglottic; the arytenoid cartilage* are paired. 

The cricoid cartilage (Cartil&go cricoidea) h Shaped like a signet ring. The 
dorsal part m a bread, thick, quadrilateral plate termed the lamina ; the external 
(dored) surface of thia m marked by a median ridge {Crist* mediana) reparation two 
shallow cavities, from which the dorsal crieo-aiytenoid miiadea arise. On either 
rid# of these depressions are two articular f&eete, The anterior facet ( Facies articu- 
laxis arytsnoid-ea) is at the anterior border, ts oval and convex, and articulates 
with the arytenoid cartilage The posterior facet (Facie* artirularia tbyreoidea) ia 
situated on the front of a ridge, a short distance from the posterior border; it is 
concave, and articulates with the posterior cornu of the thyroid cartilage. The 
ventral and lateral parte of the ring are formed by a curved band, called the arch 
(Arcus), which h iiarrowcwt vcnlrally. The lateral surfaces of the arch are grooved 



for the crieo-thyroid muscle. The anterior border of the lamina is thick and 
slightly concave; the posterior border m thin and irregular. The anterior border 
nf the arch i e concave venlralJy and gives attachment to the crico-thyreid membrane; 
laterally it is thicker and gives attachment to the crioo-arytenoideua lateralis 
muscle. The posterior border of the cartilage is attached to the fimt ring of the 
trachea by the crioo-tracheaS membrane. The internal surface in smooth and id 
covered with mucous membrane. 

The thyroid cartilage (Cartdago thyreoidea) coiwwte of & median thickened 
portion, termed the body, and two lateral Laming The body forms vsniraJiy * 
slight prominence {Prominentia larynges), which can be felt, but i* ant visible in 
the living subject; it is related doisally to the base of the epiglottis, which is ate 
Inched to it by an elastic ligament. The spring the body on cither 

side and form * large part of the lateral wall of the larynx, Bach is a rhomboid 
plate, presenting a slightly convex lateral surface, which is divided into two 
areas by an oblique line (Lines, obliqua), on which the thypo-hyoid and thyro- 
pharyugcus muscles meet. The dorsal border is nearly straight; it giv*a attache 
msnt to the pharyngeal fascia and the palato-pharyngeus musdc, and beans a cornu 
at each end. The anterior cornu (Cornu orale) articulate* with the cartilage of the 
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thyroid cornu of the hyoid bone; below it is a fissure (Fksura thvreoidea), which k 
converted into a foramen (Foramen thyreoideuxn) by a fibrous band, and trans¬ 
mits the anterior laryngeal nerve to the interior of the larynx. The posterior cornu 
[Cornu sborale) articulates with the cricoid cartilage. The ventral border joins 
the body in front, and behind divert 
from its fellow to Lactose a triangular 
space, the thyroid notch (InckuTa thy- 
moidaa aboralk), which is occupied by 
the crico-thyroid membrane. The ant*- 
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nor header k lightly convex, and is attached to the hyoid bone by the thyro-hyold 
membrane. The posterior border overlaps the arch of the cricoid cartilage., and 
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g^Ytm attachment lo the edeo-thyroid muscle. The medial surface ha concave, 
and k related to the laryngeal sauetde and internal laryngeal muscles 

The epiglottic cartilage [Cartilage epiglottis*), usuaLly called the epiglottis for 
the sake of brevity, k situated above the body of the thyroid cartilage and curves 
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toward the nwt of the tongue- It if shaped somewhat like a pointed ovate leaf, 
and presents two surf aces, two borders,, a base, and an apex. The oral (or anterior) 
surface U concave in ita length, convex transversely; the pharyngeal tor posterior) 
surface baa the reverse configuration. The borders are thin, irregular, and some* 
what everted. The base is thick, and is attached to the dorsal surface of the body 
of the thyroid cartilage by plastic lisiue. From each ride of it a cartilaginous bar 
projects upward and backward; these are the cuneiform processes (Frpcssaus 
cuneiformefl) and correspond to the cuneiform cartilages of mam The apex ia 
pointed and curved ventrally. The greater part of the epiglottic cartilage is cov¬ 
ered with mucous rormbnne, It may project into the isthmus faucium, or be 
on the pharyngeal aide of Lho soft palate (Fip, 349, 464)—vide footnote page 391. 

The arytenoid cartilages {Cartilagioes arytenoideffi) are situated on either aide, 
in front of the cricoid, and partly medial to the Larains of the thyroid cartilage. 
They are somewhat pyramidal in form, and may be described as having three 
surfaces, three borders, a base* and an apex. The medial surface is concavo- 
convex, but very slightly curved, and is smooth and covered by mucous membrane. 
The lateral surface is concave and ia separated from the lamina of the thyroid 
cartilage by the crico-aiyienoideua Lateralis and vocal is muflcleOj and the laryn¬ 
geal saccule. The dorsal surface k also concave, and k covered by the aryte- 
noi.deu* muscle r which is attached to it. The dorsal and lateral surfaces are 
separated (except In front) by a ridge which increases in siie toward the lateral 
angle of the base, where it for™ a rounded prominence, the muscular process 
(Processus muscularis). The anterior and posterior borders are convex; they 
converge vcntrnlly to a thin, wide sjigte, the vocal process (Processus vocaJia). 
The process is so named because it furnishes attachment to the vocal ligament. 
The denial border form? a deep notch with the apex. The base ia concave and 
faces Ehiefly backward; it pnaacuta laterally an ovaj concave facet (Facies artic- 
ularis) for articulation with the anterior border of the lamina of the cricoid wtl* 
lage. The medial angle of the base is attached bo its fellow by the transverse 
arytenoid ligament- The apex [Cart it ago corniculata) curves upward and back¬ 
ward, forming with its fellow the pitcher-shaped lip from which the cartilages derive 
their name. 

The cricoid and thyroid cartilage* and the greater part of the arytenoid 
cartikges are hyaline. The apices and vocal processes of the arytenoid and the 
epiglottis (including the cuneiform processes) consist of elastic cartilage; they 
show no tendency toward ossification at any age. The thyroid and cricoid carti¬ 
lagea regularly undergo considerable ossification; lho proeras begin* in the body of 
the thyroid, and often involves the greater part of the cartilage. 1 

Joints. Ligaments, and Mzuheaxes or the Lo rn 

Tho trico-thyroid joints (Articulationes crico-thyrcoid™) are di&rthroses 
formed by the apposition of the convex facet* on the ends of tho posterior cornua 
of the thyroid cartilage with corresponding facets on the rides of the cricoid car¬ 
tilage, The capsule ia thin, but is strengthened by accessory band* docmlly, 
laterally, and medially. The movement* are chiefly rotation around a trana- 
verse axis passing through the centers of the two joints. 

The crito-arytenald joints I'.Articulationes cnoo-arvi^am-Diiica J are also diar- 
throdial. They arc formed by the apportion of the convex facets on the anterior 
border of the cricoid cartilages with the concave facets on the bases of the arytenoid 
cartilages- Each has a very thsu, loose capsule, strengthened by acref^ory bundles 

1 Ciknmi dqwtp ar? presml b ihr body of (hyintJ ^mkic np Mon adult agx 
ia reached. Scbeler iby uh of X-rays) fcniiul ctnnplcie rdnfscatj.-.n oi die thyroid ia. iwn emur* 
d«kt mad ten yiaua oi age; ia the farmer Mm prwca* Abo invoked a luge pan nf i hrt Ijitti ip p. 
the adjacent pwt of the wok of tit* triwid. 
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dnmaLEy and medially. The mwt m porta.ru movement is rotation of the arytenoid 
cartiEagf about a longitudmal axis so that the vocal process swings outward (ab¬ 
duction) or in ward (adduction), carrying the vocal fold with H. Another move¬ 
ment hero in rotation about a transverse axis, in which the apical part of the carti¬ 
lage is raised or lowered. The ruytendd is also capable of slight inward or outward 
gliding movement. 

The thjTo-byoSd joints {ArtieulatiooE® hyo-thyreoideie) arc formed by the 
anterior cornua of the thyroid cartilage and the cartilaginous extremities of the 
thyroid cornua of the hyoid bone. They are diaithroees and the joint capsule 10 
reinforced by a relatively strong thym-hyoid ligament. The thyroid cornu has 
here a cartilaginouji prolongation about a quarter of an inch (ca, & mm,) itl length. 
The chief movement is rotation around a transverse axis pacing through the two 
joints. 

The crico-thyroid membrane (Memhrana crico-thyreoidea) occupies the thy¬ 
roid notch and Extends backward to the arch of the cricoid caitiinge. It is tri¬ 
angular in form, and is attached by ita base to the anterior border of the arch of 
the cricoid cartilsge r while its borders are attached to the margins of the thyroid 
notch. It is stroog, tightly stretched, and composed largely of elastic liasuc. It 
Is nin/ml vcntriLiy by longitudinal fibers, dorsal Iy by fibers which stretch aerom 
the thyroid notch. 

The tfrjro-hydld membrane (Membrana hyo-tbyreoidHi) connects the body 
and anterior borders of the thyroid cartilage with the body and thyroid cornua of 
the hyoid bone. 

The hyo-epiglottic ligament (Lig. hyo-epiglotticuin) attaches the lower part 
of tbe oral surface of the epiglottis to the body of the hyoid bone. It forms an 
dasiLc sheath for the hyu-epiglfttic muscle. Ventrally it blends with the thyro¬ 
hyoid membrane 1 , and doraally it Is not wall defined. 

The thyio-^plglottic ligament (Lig, tfayroq-epig]mtt 3 cum) is strong and thick; 
it is composed chiefly of clastic dame- Tt connects the base of the epiglottis with 
the body and the adjacent medial surfaces of the lamina of the thyroid cartilage. 
Other fibers attach the cundfonn processes somewhat loceety to the thyroid t ami rue. 

The faTLOsrcrfve arytenoid ligament (Lig. nrytanuideum Irans-Versum) is a 
blender bond which connects the medial angles of the bases of the arytenoid earti- 
lagra. 

'Hie vocal (or posterior thyro-nrytenoid) ligament (lig. vocale) underlies and 
is intimately adherent to the mucous membrane of the vocal fold. It is thin, and 
elastic and is attached vent rally to the body of the thyroid cartilage ond the 
crico-thyroid membrane ckm to its fellow of the opposite side, and ends dnc^ally 
on the proccaeui? voc&lis of Lhe arytenoid cartilage. 

The ventricular tor anterior thyro-ftrylenoid) ligament (Lig, ventricularej is 
included in the ventricular fold. It consists of loosely arranged bundlm which 
arise chiefly from the cuneiform process and end on the lateral surface of the pro 
cesufl vocal is and adjacent part of ihe arytenoid cartilage, 

Tbe erica-tracheal membrane (Mt-uibrana mco-trschcsjie) connects the cr> 
coid cartilage with the first ring of the trachea. 

Mrj5CLE3 OP rra LlUTHX 

A. Exthihsic Museum 

The sterno-thyro-hyu-ieiiH ia described on p. 270. 

The thyro-hyoideuB (M. hyo-thyreoideua) is a flat, quadrilateral muscle, which 
lies on the lateral surface of the thyroid lamina and the lateral part of the thyro¬ 
hyoid membrane. It arise® from the body and thyroid cornu of the hyoid bone 
(almost meeting the opposite muscle), and ends on the oblique line on the 
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of the thyrdii cartilage. It* fiction is to draw the larynx toward the root of the 
tongue. It is related Late rally to the eternal maxillary ™n and the anterior part 
of the mandibular gland. 

The hyo-rpiglottfcua in a feeble touade which oeeupiss & median position 
above thr? contra! part of the ihyro-hyoid membrane, enclosed by an elastic sheath, 
the hyo-epiglettic ligament. It arises from the body of the hyoid bone by two 
branch™ which unite and are inserted bio the front of the base of the epiglottis. 
Ite action is to draw the epiglottis toward the root of the tongue. 


B. In™™c Muscles 

The urico-thyroldcus is a short mu.sc]o which fills the groove on the lateral 
surface of the cricoid cartilage; its fibers are directed dorcally and somewhat 
forward It an tm from the ventral part of the lateral surface and posterior edge 
of the cricoid cartilage, and is inserted bto the posterior border and adjacent part 
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of the literal surface of the lamina of the thyroid cartilage. It* action is to draw 
the thyroid cartilage and the ventral part of the cricoid cartilage together. In tin* 
action the rauqid cartilage is probably rotated about a trausverae aria through the 
crico-thyreid joints, carrying the bases of the arytenoid cartilages with it and 
thus tensing the vocal folds. 

The crico^uytenoidoua dorsalis is a strong, somewhat fan-shaped muscle, 
which* with itn fellow, covers the dorsal surface of the lamina of the criooid car¬ 
tilage- It k partially divisible into two lay era. It hi* a broad origin era half of 
the lamina of the cricoid cartilage, including the median ridge, and its fibers con¬ 
verge to be m&erted bto the processus muacuJaris of the arytenoid cartilage Its 
action is to dilate the jima glottldis by rotating the arytenoid cartilage j?o as to 
cany the vocal process and fold outward (abduction). 

The crioo-arytecoideus lateralis liw on the medial face of the thyroid lamina 
It arises from the anterior border of the lateral part of the arch of the cricoid 
cartilage. The fibers paw in a dons&l direction and converge on the processus 
muaculark of the arytenoid cartilage. It doses the rima gJotiidia by rotating the 
arytenoid cartilage Inward (adduction). 
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The arytenoideus traosmsuji is an unpaired muscle which stretches across 
the concave dorsal surface of the arytenoid cartilages. Its fibers are attached on 
either side to the pftttttua imwculnria and the ridgo which extends forward from 
it. The right and left parla of the muscle meet at a fibrous rmph£, which is con¬ 
nected with the transverse arytenoid ligament. Fibers of the ventrieularia muscle 
overlap its anterior part. It narrows ibo rima by drawing the arytenoid cartilages 
together (adduction), 

The ventricular^ lies in the lateral wall of the larynx, covered by the Lamina of 
the thyroid cartilage. li arises from the anterior part of the crico-thyroid membrane 
and the ventral border of the thyroid lamina. Its fibore paas upward and backward 



to end partly on the processus muscularis, partly on the aiytcnoidcua tranav-oreuBj, 
meeting its fellow, 

The vocalis 1 is also medial to the lamina oF the thyroid cartilage, and is tartly 
separated from the preceding muscle by the laryngeal saccule. It haa an extensive 
origin on the crico-thyroid membrane. Its direction correspond* with that of the 
vocal fold. It h insertwi Into the lateral aurfa.ee of the arytenoid cartilage below 
the process us tnusculam 

The two preceding muscle* dn*e tha rima glottidis and slacken the vocal fokk. 
With the ammoideus trazaversua and crieo^rytcnoideuB lateralis they form a 
sphincter vestibuli which closes the entrance to the larva* in swallowing^ 

In this action the vcntritularis rotates the arytenoid » as to bring ihn apical 

1 Th« ini4*d» ara Also Ukcn together m p*rta «f tV th|ra-uyt^deus muad*. 
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part of the- cartilage in contact with the epiglottis- Id some cases there is a small 
thjTO-firytenoideua extenms mutde which arises from the medial face of the lamina 
of the thyroid cartilage cear the dcursal border, passes upward and backward, and 
blends with tine arytenotctaiie transvereus. 

CfcVfTY Of THE UfTKl 

The cavity of the larynx (Cavum laryngka) is smaller th ml one would naturally 
expect from its external appearance. On looking into il through the pharyngeal 
end two folds are seen projecting from each blend wall The anterior pair are tho 
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ventricular foldu and the posterior are the vocal fold*; the narrow part of the cavity 
between the latter m the rima gloittduL Thus, it is convenient to rccopiE^ three 
divisions of tie cavity. 

The aditus laryngis r or pharyngeal aperture, in a large, oblique, oval opening, 
which facts into the ventral part of the pharynx. It in bounded in front by the 
epiglottis, behind by the arytenoid caittLogea, and laterally by the acy-epiglottb 
folds of mucous membrane {F licit an epightt less) f which stretch betwcea the edges 
of the epiglottis and the arytenoid cartilages, 
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Tbe vestibule of the Larynx iT&stibulum laryn^s) is that part of the cavity 
which extends from the aditu# to the vocal folds, On its inters! wftilfl we the 
ventricular folds (Flic® ventritmlaws), each of which wrtnsla of a fold of mucous 
membrane covering the ventricular ligament ajjd the cuneiform proem*. 1 Behind 
them there is a pocket-like depression termed the lateral ventricle of the laiymt 
(Veotricuhu IstcmlLj Iwyngis), This is the entrance to the laryngeal saccule 
(Saccidus laryngia), a eul-dinae of the mucous membrane which is an inch sr 
mote (es 3.6 to 3 cm.) long and extends upward and backward on the medial sur¬ 
face of the thyroid lamina, There is a ranail middle ventricle (VeslriouUtt laryngia 
medianLis) at the base of the eplgJoUia. 


TTm t*rm Jntyngoftl »w4r M m«iu derided ly pnimbk to iht i 'mppm&x 
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The middle, narrow part of the cavity is termed the glottis or rim* gtottidkr 
It is bounded cm either aide by the vocal fold arid the medial surface of the ary- 
tepoid cartilage The ¥oad (otda (Lahia voefttifl), or true vocal cordis, ore situated 
behind the fahw cords and the lateral ventricle*. They extend from the angle of 
junction of the body and Lamia® of the thyroid eartiEaie to the vocal processes of 
the arytenoid cartilages, They are prismatic in cras-section, and their free edge* 
Look forward and somewhat upward, The mucous membrane of the cord (Plica 
vooalii) is very thin and smooth, and is intimately attached to the underlying vocal 
1 Tb™ ore ouQtcouQly known u the "fildt voed coEtU- n 
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ligament. Id ordinary breathing the rima i b somewhat lanceolate in form fFig. 
4flo>- when dilated, it is diamond-shaped, the wittert part being between the ™l 
processed. The narrow part of the glottis between the vocal cords is tenned the pars 
inteimembraiiao^a, while the wider part between the arytenoid cartilages is the 
pul intcrcaitilsginea. 

In tha revised DOMcUtur* Lhr [ejiua wv® "fal* 11 vocal cards bav* W rcpWnl 

by “libhim vDoJt" nnd “pbre v-rri^ndaria . 11 The labium vrahjanasti of the pbca vocal*, 
ti* vacate, and m. vercatia; the laat forma the huLL of the projection. 

The posterior compartment of the laryngeal cavity is directly continuous with 
ihe trachea It ia enclosed by the cricoid cartilage and the ^co-thyroid membrane. 
It is deariy marked off Laterally by the vocal cord and the projection caused by the 
posterior border of the arytenoid cartilage- It ia oval in form, the transverae 
diameter hwng an inch and a half to two inches (cs, 4 to 5 cm.) t and the dorso- 
ventral diameter two to two and a half inches (ei. 5 to 6 on,)- 

The mucous membrane of the larynx (Tunica mnwa lMyngifl) ia reflected 
nmund the margin of the aditus to become continuous with that of the pharynx, 
and ia continuous behind with that which lines the trachea. It is closely attached 
to the epiglottis, except at the base, but elsewhere in the aditua and vestibule it ia 
loosely attached by submucous tissue which contains many elastic fibera It ia 
f.Viin and very closely adherent over the vocal cords and tbn medial surfaces pi the 
arytenoid cartilages. The epithelium ia of the stratified squamous type from the 
aditus to the glottis, beyond which it ia columnar ciliated in character. There are 
numerous mucous laryngeal glands {Glandule laryfigeat) h except in the glottis and 
the phfljyngeid surface of the epiglottis in which situations they are scanty. Lymph 
noduiea "(Moduli lymphatic! kryngd) are ako present, especially at the lateral 
ventricle. 

Vessels and Nervas.—The arteries are derived from the laryngeal and ascend¬ 
ing pharyngeal arteries. The veins correspond to the arteries. The lymph- 
vessels go to the anterior cervical and pharyngeal lymph glands. The nerves 
come from the vagus. The recurrent or posterior laryngeal is the motor nerve to 
the mottle* with the exception of the crieo-thyroideus. The anterior laryngeal 
b the ttnfioiy nerve; it commonly supplies the nerve to the crico-thyroideua. 


THE TRACHEA 

The trachea extends from the larynx to the hilua of the lungs, where it divide* 
into the right and left bronchi. It b kept permanently open by a series of fifty to 
eixtv incomplete cartilaginous rings embedded in its mfl. It occupies a median 
poaitiun h except near its tenninalion h where it b pushed a little te the right by the 
arch of the aorta- It ia approximately cylindrical, but it* cervical part is for tha 
most part depressed darao-vcntrally by contact with the longus colli muscle, *o 
(hat- the dohud surface t* flattened, Ita average length is about 30 to 32 inch a (ca, 
75 to SO cm.). The average caliber b about two to two and one-half inches (ca, 5 to 
d {rm.) f but in the greater part of the neck the transverse diameter is greater and the 
dor&ci-ventral smaller. 1 H fa endowed by a fascia propria- 

In jte cervical part {Para cervicslia) the trachea ia related doreaJly to the 
re^opbttgus for a short distance, but chiefly to the longua colli musdes, It ia related 
laterally to the lateral, lobes of the thyroid gland, the carotid artery, the jugular 
vein, the vagus, sympathetic, and recurrent laryngeal nerves, and the tracheal 

' At ita onpn Uw UvW in. almost efaml&r m t#on And lhc avim^ diameter ia 

about two and a quarter inches (ca. 5.fi cm.). It soon ftatteoid ctorefr-viinlnuly, w teat 

the LftklitfVtTre liaunrlrf- may Sw ftrafly Lhrw ilknlue (e*. 7 cm.) and tho ateiUt l WO 

cn^bt* tea. 5 i‘ULij. In ibr'lhwwx the diwncterB bwotiit? ttuore nearly equal, and ™wiitn™ Use 
djMW>vcnimJ diameter ia Hi* greater: this ia the ewe wfcjKrr ib* urea croaftea the traehe*. 
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lymph ducts and cervical lymph glands. The oesophagus lien on its left lace from 
the third cervical vErtehra backward. The stenro-cephaHeiis muscles cross it very 
obliquely, passing from the ventral surface forward ovet its aidra, and diverging to 
rwh the angles of the jaw. The otno-hyoidej also crosi it very obliquely, passing 
over the lateral surfaces of the tube, and converging ventrally in the laryngeal 
region. The etenio-thyro-hyoidEUH lie* on the ventral surface- 1 The stolen] lk on 
either side near the entrance to the thorax- 

The thoracic part (Fare thoracalis) of the trachea (Fjga, 553 p 554) back- 
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ward between the pleural sacs and divides into two bronchi over the left atrium of the 
heart. It is related ekusally to the lungu* eolli for a short d Lutaace,, and beyond this to 
the cmopbeigua It* left Face is eroded by the aortic arch p the left brachial artery, and 
the thoracic duet. Its right face is erased by the vena aiy-gos, the dorao-eervioal 
and vertebral vessels, and the right vagus nerve, Ventrally it is related to the 
anterior vena cava, the brachiocephalic and common carotid trunks, and the car¬ 
diac and left recurrent nerves, 

■ The urangefuaii of die imutlei ah&uld be natel. iJqwthr "i»« Enclosed by the divwirm^ 
Df xbo ■u^rrtnwx , f*haliL'i u4 the wovpnjjirjiwi of the omo-hyokld is the area uf drctUm lot the opetw- 
tkm of ImchwConay. 
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The bifurcation of the trachea (Bifun^tiD troches i Is stunted opposite to the 
fifth rib or intercostal space, anti about four or five inches (fia, 10 to 12 cm.) ventral 
to the sixth thoracic vertebra. 

The trachea is compared of—(1) the cartilaginous rings; (2) a fibnv-rlastfec 
membrane which encloses and connects the rings; (3) a muscular layers (4) the 
mucous membrane. The elastic membrane is intimately attached to the peri¬ 
chondrium of the rings. In the intervals between the latter it constitute* the 
tracheal annular ligaments (Ligamento annular! a tracheaha). The rings of the 
trachea (Cnrtilagintss tracheales) are compared af hyaline cartilage. They are 
incomplete doreally, and when their free ends ate drawn apart* resemble somewhat 
the tetter CL In the cervical part the free ends overlap, while in the thoracic part 
they do not meet; here the deficiency is made up by thin plates of variable dre 
and form, embedded in a membraaa transveraa- Vent rally the rings are about 
one-half inch (ca, 1,5 cm.) wide, while doreally they are wider and thinner. The 
first ring is attached lo the cricoid cartilage by the erieo-tracheal membrane* and La 
often fused doraaliy with the second ring. Various irregularities, such as partial 
bifurcation or partial or complete fusion of adjacent ring?, are common. The 
arrangement in the terminal part is very irregular. The trachealia muscle (M + 
true heal is} consists of imstriped fibers which at retch across the dorsal part of the 
tube. It is separated from the ends of the ritip^ and the membnma ironsversa by 
a quantity of areolar tissue. When it contracts the caliber of Lhc tube is diminished. 
The mucous membrane ih pale nottnally, and present.;- numerous fine longitudinal 
folds, in which are bundles of clastic fibers, The epithelium is stratified columnar 
ciliated. Numerous tracheal glands (GfanduLr tree he ale*} are present; they are 
tubulo-alveolar and mixed in type. 

Vessels and Nerves-—The arteries are derived chiefly from the common 
carotid arteries, and the veins go mainly to the jugular veins. The lymph-vessels 
go to the cervical and medtertinal lymph glands. The nerves conic from the vagus 
and sympathetic. 

THE BRONCHI 

The two bronchij right and left (Bronchus dexter, sinister), arc Formed by the 
bifurcation of the trachea. Each passes backward and outward to the bites of 
the corresponding Sung- The right bronchus m a little larger and less oblique in 
direction than the left . They are related ventrally to the divisions of the pulmon¬ 
ary artery, and doraally to the branches of the bronchial artery and the bronchial 
lymph gland*. Their structure is similar to that of the trachea, but the cartilagi¬ 
nous framework consists chiefly of platen inutead of rings^ 


THE THORACIC CAVITY 

The thoracic cavity (Cavum Ih^tschl i.-> the recond in point of sire of the body 
cavitiea. In form It is somewhat like a truncated cone, much com pressed laterally 
in its anterior part, and with the base cut off very obliquely, r l he dorsal wall 
or roof la formed by the thoracic vertebra? and the ligament* and muscles connected 
with them. The lateral walls are formed by the ribs ami the interecetel muscles. 
The ventral wall or floor is formed by the sternum* this cartilages of the- eternal 
rjbts and the muscle* in connection therewith- It is alxiut one-half iMr long an the 
dorsal wall. The posterior waU t formed by the diaphragm, is very oblique and its 
strongly convex. The anterior aperture pr inlet (Apertura. thorar-LH cranlaiia) is 
relatively email, and of narrow, ovnJ forte. It is hounded doreaUy by the first 
thoracic vertebra and laterally by the firet pair of ribs. It is occupied by the longm 
colli mundos, the trachea, tefiOpbagus* vessels, nerves* and lymph gland:-. 

A longitudinal septum, termed the mediastinum thoracis or septum media*- 
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usually Appears fenestrated; when these aperture ate present, the two pleural 
cavities communicate with each other , 1 

The pleural s»ra com aid a dear serous fluid, the liquor pleura; in tieahli there 
k only a sufficient amount to moisten the surface, but it oanmudates rapidly after 
death It nhould be borne in mind that the pleural cavity k normally a capillary 
apace between the parietal and visceral parts of the pleura, and contains a film of 
aerom fluid. In illUHtiationa it tfi necessary, for the sake of clearness Id exaggerate 
the space. 

The pleura resembles the peritoneum in structure and appearance. It is 
attached to the structures which k covers by Bubecrous tissue, which is elastic and 
in seme situations curtains fat. In the caw of the parietal pleura tbs subscrous 
tissue is termed the endothorado fasdn* This lines the thoracic walls, but k 
practically absent over the tendinous center of the diaphragm. A strong layer 
deeceuda from it in the mediastinum and blende with the fibrous part of the peri¬ 
cardium. The sobeCTOUH tissue under the pulmonary pleura k continuous with the 
interlobular tissue of the lung. 

The pleura receives an Abundant blood supply which is derived chiefly from 
the inicrcofftal, internal thoracic, bronchial, and oesophageal arteries. Lymph 
icwej a axe very numerous in the pleura and Eubserous tissue; they go chiefly to 
the intercostal and mediastinal glanda. 

Liam ^ FLwrsl RcBicCtpti.-Tbr partrial pleura ii Tffloctfli dong lhft» Ubm which in 
known ii die line* pleural rrflKfrni. tbrwe may be tamed vertebral, sfenut, ud dkphttf- 
roaxie. The TSfttbflJ line ef pleural reRectaoo in chat afrfeg wfcIA t be kmI&I pleura tuna yfh- 
tralJy In (oftn the mediuliiul phin; it entrnds along the Umgu* cnltl and the kudu* uF the 
thoracic vertebrw to the vertebral end of the lift laterraeral apace, where it iota*, the line of diw 
pbragcnatic rrikettoo. The ireful lice of pleura] reflection b that akofi which Ibe eoeial pleura 
u reiWij^l d*mkUy to became tV awdiMtiml pleura. Anteriorly the twe Ham are date twilcr 
nluDg the middle of th* floor of the them, bul further ttack they diverge to each ride of Uw 
attachnwni of the pericardium. The reflection ia at an mtatm angle and the narrow 
angular re«™ of the pleural cavity hem t# tended the CQSfG-medjMtinnL skui (Smta epato* 
mediaifiu&iiaO. IV diaphragmatic line of pleural reflection la that along which ibe ewtal pleura 
pawex From the lateral wdl to thr iliajibriftn. Tliia line ia important djiucally. ainee il u, from 
the itandpoixit of phyueal diiguaii*, the drowfLaLjua between Ibe thoracic wnd nln:£r.miEia] tm.v- 
jtiea It extende along the «|hth and ninth coetal oanilagra, firoaeee the sternal rad of the 
ninth rib, and pausea barkwurd and upward ld a gentle curve and ai a graduallv inerruaing dia- 
***** from lie ateniai onda of the rite, w that It* trnwt portertor part in at WbnuL ibe middle 
of the aralenor border nf t he laet rib; thia u Ibe pwterinr limit of He pleural cavity. Here ii 
tunu ntHffcOj and a liltle furwii wwl r&da at lie vertebral end of the Lm-i iutcferwlAl span?. 
Thla reflirt ion in id*e * at an acute angle and the emnal and diaphragmatic pleura? arc tn rontnrt 
over an area of variable width along Ibis line. The narrow angular re™ of the pleural cavity 
here ii fcnnwi lb* ptorepka-enatml tiniij ^tnta pbrenaeocoetdiii); and the but jum| dc*cnt>cd 
might well bo dcoignatni eimilarly u the line* pbcciden-eoBtaJii. 

Th* nipelli plturw or aptta of each pleund aae lit* at the anterior aperture of the thurat 
On the right iidr it fqama l*a mik-de—ac ■ □&* <>1 theee may extend forward more than an ineh 
(», $ ttn.YbeyoT*! the first rib in contact with tV d«P face of the acakniu; the other id ventral 
to the anterior vena cava and mav extend about an inch tern, ?-5 eai.l beyond the fixit rih The 
left cupola urus% net extend beyond the plane of the firet rib^ 

THE LUNGS 

Th* lungSp rigbl fluci left (Pulmo d^iter p fimkter), occupy much the greater 
part of the thoracic cavity. They art accurately adapted to the walk ul the 
cavity and the other organ* contained therein. The two lungjs are not alik® in 
farm or si»e t the right one being consaderabty larger than the left; the difference 
k qhiefly in width, in conformity with the projection of the heart to the left. 
The lung is soil, spongy, and highly elastic. It crep’stAloj when pressed bc^ 
tween the finger and thumb, and floats in water When the thoracic cavity of 
the unpresefved subject k opened, the lutjg qollapees immETtiiately to about one- 

1 The apertures do not exist Id %he fertus, and are Hmetlmes ibwnt in the adult subject. 
Some cf them are duubtlM produced in diseertlon by the nMfflnuy dlMurhanen of the parln. 
u the pnipbue ii rery rlrlicacr and fewlv damPKgrd- Careful etiffiftiatfOQ ihowi, chat the 
■ppearance nf sn upetung may be preduced by muBparrat Lbinneaa of ibe membrann. 


THE LUNOB- 


M1 

third of it» original wie a and lose* it* proper form; this Ls due to it* highly plastic 
character and the fart that the Um&lon of the lung tissue caused by the air pressure 
in its cavities has been relieved by the external air pressure, 1 The color vanes 
According to the amount of blood contained in the lung- luring Life the lung has a 
pink color, but in subjects which have been bled for disacclaun it is Light gray or 
faintly tinged with red. In unbled subject* it is dark red; the depth of color varies, 
and is often locally accentuated by gravitation of blood to the most dependent parti 
(hypostaajn). The fottal lung+ since it contains no ?ur and hua a re la lively small 
blood-supply, differs from that of an animal which has breathed in the following 
respects: (1) It i« much smaller; (2) it is firmer and does not crepitate; W it sinks 
in water; (41 it is pale gray in color. In form the lungs are like casta uf the ravities 
in which they are situated When well hardened in situ, their surfaces present 


ipfj ai 
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impressions and elevations corrrajiondin^ exactly to the structures with which they 
are in contact. Each lung presents two surfaces, two borders, a base, nnd an apex- 
The costal surface (Facies costal is] is convex, And lies against the Lateral 
thoracic wal^ to which it is accurately adapted; it presents impressions of the ribs, 
The mediastinal surface (Facies mcdioatinaEsj is much less extensive than the 
costal surface. It is molded on the mediastinum and its contents. It presents a 
large cavity adapted to the pericardium and heart; this is termed the cardiac 
impression (Impressio cardinea). Above and behind this Is the hiltis of the lung 
(Hiltis pulmonis), at which the bronchus, vepaela, and nerves enter and leave 
the lung; the bronchial lymph glands are also found here. Behind this the two 
hinge are adherent to caeh other over a triangular area. Above this them us a groove 
for the oesophagus, which is deepest on the left lung. A groove for the aorta (Sulcus 
norticus) curves upward and backward over the hiltis, and passes backward near 
the dorsal border of the lung; the curved port of the groove for the anrtic arch is 

1 ,Vn iJe* of tbs a&tOTsI i&rtn p.nd sire of lb lung cu hr abUlbnl ftum a *pr*UEieiL m tbu 
Mf afflHi Mparmte ^EjisjptioD be gtkiaed by eXMinjMtiea of the wft indnicd atm. THo 
Lycupt should be haidcMd in ftiu for thin pu™«, and if the proccM bu> been euccurEuTtbey con¬ 
form in m'Crf to tl» itfiKtyra with which Lh*y were an contort. 
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abflcjii eir the right king, on which there is a groove for the vena Rsygos, Anto- 
riarly there are grooves far the trachea, the brachiocephalic mink, the anterior 
vena cava, and other vessels. 



Pwifnimn™ 



Fia. 17-ft.'-Ruimr IrlUrt ta Mnijpnn*k *wre DunumiTii: Scumj?**. 

Owpw b*rtira«J im filv. \ 4, Gft-yv** Iw d«f] «me*i uJ dmt viifu. Aimp kitwLi p-*.p..r r-r# j**tkrLar 

nu HTI brtmCH, lob* ud UiklU put id Ilia*. fly u aVarHxhil Ita isppriMfclm nJ tJu T-1-h— IM ** ■■ 

urk*d. it u nliirfuJ to tta tnm*** r&r Lb* rau ultu. 

The dorsal border (Mitrgo dorsalis) is 3cmg f tAiek, and rounded; it lies in the 
groove alongside of the bodies of the thoracic vertebras.® 

1 In 1*0me mms this border hi cut into by a trails *hich fwi^ marks 6 B ih<r apex fmai the 
body of the lung. 
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The ventral border (Margo vent rail*) ib thin and short; it occupies \hc angular 
space between the mediastinum and the ventral parti of the sternal ribs (Kecessus 
It presents, opposite to the heart, the cardiac notch {loemira 
cardiac*), On the left lung this notch is opposite to the riba from the third to the 
siicth r bo that a considerable area of the pericardium here lies in direct contact with 
the ch«?t-walL On the right lung the notch is much smaller, and extends from the 
third rib to the fourth intercostal space. 

The Mi wdiu notch ii unulLy iln higluMt part it atoul ibur inches (™- 

10 oil, 3 above the ntcrtial pud of tbn Fourth rih, Thf interior harder tuiiiJiy extends from the 
tbiTd infc^rmjatat epar* m the Mjemiii, about two LadiM {«, 5 cm.) s-bgvii tM atetnMl *&d of the 
third rib, Thr pofteiw border m«i Wry nhiiqiMy sb* Glth rib and «p*« ud ciuls ai ILe 
ate jiluL tfnd of the sixth rib. The right notch u usually iriaivruilrir ; ti* xpex id about three or four 
kqfhtP i**- 8 to 10 cm.) *bm the lrvrl of the eternal end of Ibe riha ml the third iht*r™t«3 n E nee 
or fourth rib. It* anterior border cvtrndn c-^imwidy to tbe ventral end oF the second interroetal 
jpue, and its preprint .iiiRjfeiii to the ventnU «*d of ffna Eve. La too* enaa a fiaun partially 
■narlui afT Um apex from thr' body of tht lung- 
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The base el the lung (Basis pulmonis) is oval in outline; its surface (Facia* 
dispbragmatiea) is deeply concave in adaptation to the thoracic surface of the 
diaphragm. Laterally and doxs&lly it in limited by a thm convex basal border 
(Margo basalis) which fits into the narrow itceaa (SmuB phreni co-costalis) between 
the diaphragm and the lateral chest-wall. The position of this border, of course, 
varies during respiration. In the deepest inspiration it may reach the bottom of 
this recem. In dissecting-room subjects the distance between the border and the 
diaphragmatic lino of km of the pleura increases from about two indie* {m. 
5 cm.) at the seventh rib to about ssk or aeven inches (ca. 1ftto 1® cm.) at the fif¬ 
teenth, and then decrease*. The dorsal end of the ba^e ia usually at the vertebral 
end of the sixteenth intercostal space or seventeenth rib. 1 

The apex of the lung l Apc.x pulmonis) is prismatic, narrow, and fattened 
t.HuawwIy. It is partially marked off from the rest of the lung by the cardiac 
1 Thr ventral busi borders miy be imkrn UfriVr undef the term autfo mUbl 
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notch, it our vm downward, and to related deeply to the anterior mediastinum 
and (indirectly) to the anterior part of the pericardium. 

The longs of the horse am not divided into lobes by deep fissures, as is the case 
in mopt mammals. The left Lung may be regarded as consisting of a chief part H 
the body of the long (Corpus pokuonis), and the apex (Apes pulmonis), But 
in addition to these the right lung has an intermediate Lobe {Lobus intermedium), 1 
which is separated from the body of the long by a fissure which forms in its dorm! 
part a canal for the posterior vena cava and the right phrenic nerve, enclosed in 
tbn plica venffi caviR* 

The root of the lung (Radix puhnotud) to combed of the structures which 
enter or leave the lung at the hilua on the mediastinal surface. Theon are: (1) 
The bronchus; (2i the pulmonary artery; (3) the pulmonary veins; (4i the bron¬ 
chial artery; (5) the pulmonary nerves; (6) the pulmonary lymph vessels, which 
go to thn bronchial lymph glondi?, The bronchus to situated rioraally, with the 
bronchial artery on its upper surface and the pulmonary artery immediately below 
it. The pulmonary veins lie ehiefiy below and behind the artery. 

The iobuLariou of the lungs is nut very evident on account of the small amount 
of LuterEobolar feup. The bbukfl appear on the surface or on factions a? i+ regular 
polygonal areas of different stoat 1 

Bronchial brandies.—Each bronchus at its entrance into the lung gives off a 
branch to the apex of the lung (Bronchus apicalto). It is then continued backward 
as the ilium stem bronchus, parallel with the dorsal border of the lung, giving off 
branches (Rami bronchi*]® j dorsaJJy and ventrahy; these branch similarly and 
reach all parts of the lung. The right bronchus gives off a special branch lo the 
intermediate lube. The apical bronchus of the right lung to larger than that of the 
left lung. A large ventral bronchial branch (Bronchus cardiaeus) is given off from 
each stem bronchus to the part of the lung which is homologous with the cardiac 
lobe of ether animals. 

The Structure uf the larger bronchial tubes to, in general, similar to that of the 
trachea. Their walls contain irregular plat® of cartilage instead of riugn. Thera 
to a continuous layer of umtriped muscle, composed of ctrculnriy ammp-d bundles. 
The mucous membrane presents numerous longitudinal folds; it contains many 
elastic fibers, mucous glands, and lymph nodules, and is lined by dilated columnar 
epithelium. As the tubes diminish in sbe the coats become thinner and the car¬ 
tilages smaller; in tubes about l mm, in diameter the cartilages and mucous glands 
are absent. 

By repeated branching the interlobular bronchi are formed, and from these 
arise the lobular bronchioles. The latter enter a lobule and branch within it, 
forming the respiratory bronchioles (Rronchioli r®piratoriI); th®s give off the 
alveolar ducts (Ductuli alveolar®), the walls of which are pouched out to form 
hemispherical diverticula, the alveoli or air-cel to (Alveoli pulmonum). 

A pulmonary lobule (Lobuliw pulmonis), the unit of lung structure, is made up 
of a lobular bronchiole with its branches and their air-celb\ blood- and lymph- 
vessels, and nerves. Between the lobules to the Interlobular tissue, which forma 
the supporting framework of the lung. 

Vessels and Nerves,—The branches of the pulmonary artery carry venous 
blood to the lungs. They accompany the bronchi, and form rich capillary' plexus® 

* This la ik wcnraonly called the RudiafEinal lobe. 

1 Soipc MattuMn enmidtt rack lu&g to b© divided into anterior and posterior lebw by the 
cardiac- «rtcti 4 m that tlw ri^ht lung would have three bike* mud ihc left Iuoe two lobes, Not 
msAy a Smuts or notch in tbe dorsal border pariuJly tn&rbi -r.iT the apex Irotn the body at the luon- 
aod to patnc mm there u a eorraiponiilai amurt in tha ventral border. 

■ Id total luos Ik lobulation ti much more distinct. PismentaLian of the lung w BometimM 
we* to haniHi r and lei aurii ca*ps the pigment 1* departed mainly to the mtorlnbuJir tueae, thm 
cnipplng out the lobule*. 
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on the wfli Lei of the Alveoli, Here the blood is nrtcrialised, ajid is returned to the 
heart by the putootmiy veins. The bronchial arteries are reUtivdy small veasds 
which carry arterial blood for the nutrition of the IuhjcH- The branch™ of these 
arteriea accompany the bronchial ramifications as l ar as the alveolar duets, but 
do not extend to the alveoli. The msophageal branches of the brom^io-cesophagtal 
and gastric arteries alw supply pulmonary branches (in the burse) which reach the 
lung by way of the ligament of the lung. Those branches vary much in aise, and 
ramiFy chiefly in the gubpleund tissue of the basal part of the lungs- 1 The lymph 
vessels are numerous, and are arranged in two Beta- The superficial set forms 
close networks in and under the pleura, while the deep set accompanies the bronchi 
imd pulmonary vessels. Moat of them converge to the root of the lung and enter 
the branchial lymph glands, but some go to the mediastinal lymph glands. The 
pulmonary nerves Dome from the vagus and sympathetic nerves. They enter at 
the hitufl and supply branches to the branchial arteries and the air-tubes. 


THE THYROID GLAND 

The thyroid gland (Gl&nduls Ihyreoidea) is situated on the anterior part of the 
trachea, to which It is loosely attached. It ia a very' vascular ductless gland, and 
ia firm in texture and dark red-brawn in color. It consists of two Lateral lobes and 
a very narrow connecting isthmus (Figs. 332 f S40). 

The Lateral lobw (Lob us dexter, FunixfcerJ arc situated on each ride of the trachea 
near to or In contact with the larynx. Their position 3* indicated approximately 
by the angle of juneli&n of the jugular and external maxillary veins. Each is oval 
in outline and is about as large as a plum of medium Stic. The superficial tfiirface 
is convex and is covered by the cervical angle of the parotid gland and the sterna- 
cephaiicQS and omo-hyoldeus- The deep surface is adapted to the trachea. About 
the lobe are the anterior cervical lymph glands. The anterior pole ia large and 
rounded, while the pc^terior is smaller and often tapers to n tail-like praams which 
is continuous with the brthimis- 

Thc isthmus (Isthmus gl- tlsyreoldwr) extends acm be the ventral face of the 
trachea, connecting the twt> lobes. It is usually extremely narrow in the adult 
horse and b often reduced in great part to a small strand of fibrous limsue* 


TJi* lateral Lota are very variate in riie bad position, uul are usually laiayrametriral. The 
a vrw IrtiKih ia shout two nirfiff i.hl 6 «U- The grate*! bright ftvtnw - kule m ore tha* m 
inch i'«l £? caiL.J, and the *™[esL width a Utllt than ui inch {<*- 1.5-1 tm.}. Th* average 
weight u about half an ounce («* tS pn. K The right job* b commcmK- in ™a4 with tl« raco- 
iriiiiyniB™ or crioo-thywidoue* but amy be about n fom+r* breadth from the larynx- The Left 
fc hmv be an inch or imrft (e* 4 cm.) faun the larynx, but in Wane ™ ia m eootaet with ■ it- 
Thu bTHLiiutL vari« considerably in the dwvo-vmtraJ direetioB abo, irrespectiv* d the ventral dia- 
nkrrmnLt natal in laiLararm^U d the gland. The mtnu nuiuuin forna m oval, *i%h * eanaller 
posterior pole which tapera to the Lslhmua. but the ulhreua b ijMtBM «snKtol with the 
middle of the ventral tardea- of one k?be or both, bo that the two potc* arc about alike M«yjr- 
nwuiDjHtjHS. irmy be Dhmri. Caaea occur in which a variable posterior pi™™ Li rtmoectod wil* 
the body d the gland by » sort of m*k_ A complete glandular inEhimia \+ not rare, although it ia 
with vrn- cl ami and may easily rerape SOtioe^ in quite cxproihanal «uwe it may br b-h_ ram- 
in width- It* cwuhIwd with the taler*! Ici^ anil timing of the trachea are quite variable. 
Musi 4 ift«i it ia nflDHloi with the posterior poku and paasrai almost dingily between the two, 
Bui it inav nm backward and cro*j much further bark; m one raa* (pemm^ □bwcrvatKo} Urt 
crossing wm at the apace between the ninth and tenth trachrri rim. In tfw foal ib? latlimua i* 
relatively lamr n±ul entirely glandular- In thr jm* and mule there in alracmt atway* a wrii-devdoped 
iiiiluiLLLi. txtending from ct there m aomet biMW a nantiw bsnd of Ihyrofd tmatie wrneh rwwhrt m 
the bodi‘ uf the hyoid boft^j dda ie the Ibbui pyraiuidalia. 


Structuffr.—The gland if* enveloped by a thin fibro-pliustic capsule, from which 
trabecula paaa into the substance of the organ- The gland tissue is compact and 

5 It muat pot be infored fram the neoeeurib brW acTOtmt here giv^n that the twn neLa of 
vrrorla are quit* diatiiict. On iha oootrary. competent obaervrre »Uie that cumfrotiP milbII 
brarwhre of Uw bmnehbd aiterien Mtatlomore with pulmonary vweriia 


RE5PIRATOKT OfaT£ll OT THE HORS* 


m 

etraaists of lobutes (Lobuli gl. IhjTCdidffi), which ore embedded in a stiomi eil 
strands of fibrous tbaut\ The stroma contain* numerous ragged, The lobulei 
coTudpt of nnn-eommtmtcadiig alveoli or follicles of varying form and size. The 
•ilveoli are lined by oubiral or oedumnar epithelium, and contain a viscid colloid 
^uhrtMce. The thyroid arb*«a ju a median evaluation uf Lhe onlodEmml lining 
of the floor oF the embryonic pharynx. For a time there 5e a tbyriHtloaaai duct 
which opens on the posterior part oi the dunsuin lingufflj it disappears normally in 
early fuatal life. 

Vessels and Serves—The arteries are retali vely very lar^e; there arc usually 
two thyroid arteries* which ariw from the carotid; their branches enter the gland 
chiefly at or near Lhe ends and the dorsal border. The veins ore also large; they 
go to "the jugular vein; the laqa^al one leaves the gland at its posterior pole* The 
Lymph vessels go to the cervical lymph glands. The nerves are derived from the 
sympathetic system. 

XoduEeg of thyroid tissue of vimlib adze* sometifnea ta large as a pea, may bo 
found near the anterior extremity of the lateral lobes* on the course of the anterior 
thyroid artery or on the trachea, even at a considerable distance from the thyroid 
region. They are termed accessory thyroids (Glandulee thyreoid** Aomori*)- 

The parathyroids ore small glandular bodies found in the thyroid region. 
They are paler and not eo dense as the thyroid tissue, but often cannot be diffemh 
tilted by their naked-eye appearance. In the home there is usually only one era 
each adt in the connective tissue over the derail bottler or anterior extremity qf the 
latt b rsJ lobe of the thyroid. One may be embedded in lhe deep face of the lateral 
lobe of tbo thyroid. They resemble in structure embryonic thyroid tbaue. 

the IHVMUS GLARE 

Ulu thymus is a ductless gland which han a close resemblance to the [ymphi_iid 
tissues. It is well developed only in late fatal life and for a few months after birth. 
After this it undergo* rapid atrophy, fatty infiltration, and amyloid degeneration, 
bo that in the adult it is usually represented by a thin remnant in the ventral part 
of the anterior mediastinum or has entirely disappeared. In the new-born foal 
it is of a grayish-pink color, and consists of right and left lobes (Lobua deiter, 
sinister). The greater part of the gland is situated in the anterior mediastinum 
ventral to the trachea and large vessels, but the two lobes are continued into the 
neck by a chain of lobules which lie on the treclu*s along the course of the carotid 
artery, extending sometimes as far a* the thyroid gland. 1 

Structure -The thymus is endosed in a thin and loose fibro-dantic capsule, 
and consista of secondary lobules (Lobu li thymi), of varying shape and Size, held to¬ 
gether by areolar tissue and fat, and connected with a strand of connective tissue 
termed the tnctus centralis. These lobules ore subdivided into polyhedral primary 
lobule^ which are composed of lymphoid tissue, and present a dark, vascular cor¬ 
tex! and a lighter medulla that contains mi all mosses of concentrically arranged, 
flattened cells; these are known an concentric cotpuiwlfw. 

Vessels and Nerves.—The arteries are derived from the internal tiiucadc and 
common carotid. The nerves come from the sympathetic and vagus, 

s The ceroid pyt of Uw eM ii very vnrinhlr. The Ihndc k£w of one nde may have 
do cm'itaJ MriLtinuatioa ; the other lobe may then give off a lingle prolongation whkh bifurcaUM, 
Tb* ibmriv tmtt. in the nswrirani fool occupiaa m«i «f ilw *piux which is Lle«- uvkm up by the 
i[H^ of lhe lijivp*-. Its two bb» are In Mfilzet, inj its deep zurfwcr ui molded an the uitenor 
pin of the pericardium and I be tense vcwrb- In exceptions! cues a frvuMer&blg t^ttutzat of lhe 
thymm t* pnwttit m adult or even old subjects; ihii ii usually t/ur ualv of the ifcic«r»rir p*rt, but 
it nwy rstwd tern the rack a abort distance; hut a teffce lymph glapd'muflt not be mistake* 
ihvasuM. -Strictly FpeaSdng there are two Ehyraiu fllaii-dn, right ud Irk. They prize " ventral 
fitivertiwla of the tbird pharyngeal pouche#, iM th m hewiivw, a™. I™* dirir coniwetiou with the 
pourbse. TV stern I Utofta n^ntlally Lympteild in ehuaeter, hul il appean to pwJu« ifl 
intrn'-o] wntinn- kh ha* an infist#-nee on normal growth and sexual development. 
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RESPIRATORY SYSTEM OF THE OX 

THE NASAL CAVITY 

Tlie tutftrtlft (Fig- 37§), situated on either side of the munte, restively 

and an? much In® datable thin ihwe of the horoe. The nlv mb thick wad 
firm ' The superior oominiBEiira is narrow. There is no diverticulum nwi. The 
skin w smooth, bare, and moist, and there is do dear line of denization between 
ft ynd the rfi—^ mucosa- The opening of the nsso-locrimal duet is not visible, pa 
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it is on the lateral wall of the nostril, and is concealed by the cartilaginous pro¬ 
longation of the ventral turbinate. Them art two parietal cartilages on either 
aide, united by fibrous tissue. The dorsal cartilages arc thin lamina? which curve 
ventm-lateraiiy from the dorsal margin of the septal cartilage' they an? pralonga- 
tiooa of the mwd bones, and carry the alar cartilages mi their anterior extremities 
The ventral pair are lateral continuations! of the basal lamella? of the ventral tur¬ 
binates* They lie along the n&sal processes of the premaxill^; anteriorly they 
become thicker, turn a little upward, and each blends with the cartilaginous pro¬ 
longation of the upper coil of the ventral turbinate. The alar cartilages are of 
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perutiaj- form. The lamina m oblong, and curves vectro-LatemlEy from the anterior 
extremity of the dorsal parietal oarttlag*, with which it is connected. The cornu 
springs from the lateral part of the Lamina and curves dorso-Litendly lute the outer 
wing of the nostril ■ it oarrka on ite extremity a entail transveme bar, thus having 
Borne resemblance to the fluke of an anchor. 

The natal cavity ia abort, wide anteriorly, narrow behind. It ia not com¬ 
pletely divided by the septum, which in it* posterior third ia separated from the 
floor of the cavity by an interval ihnt increases from before backward (Figji. 140, 
141). The middle meatus ia very narrow, and divides posteriorly into two branches; 
the upper division lead)? to the ethmoidal meatuses, and communicates with the 
frontal slum and the cavity of the dorsal turbinate. Anterior to the division are 
commumcatioufl with the upper cavity of the ventral turbinate and the maxillary 
sinus* The main facta in regard to the Bonuses were stated in the Oetenlogy- 


THELAHvm 

The larynx b more compact than in the horse, and presents numerous differ¬ 
ential features. The cricoid cartilage » eompresiwd laterally. The lamina ia not 
distinctly marked off from the arch] it slopes downward and backward and has a 



large median ridge. The thyroid cartilage h complete vcntrally, i. the lamina 
are united to form a long plate which is notched in front and behind; the laryngeal 
prominence ia ran all and h. Bituated posteriorly. The height and thickness of the 
cartilage increase from before backward. The posterior cornua are curved and are 
about an inch long; they form ayndramoBea with the cricoid cartilage. The short 
anterior cornua unite similarly with the hyoid bone; near them thero is a foramen 
or a notch on each wide for the passage of the anterior laryngeal nerve. The epi¬ 
glottis is abort, oval in outline, and ite apex ia rounded; its base reals on the thyro¬ 
hyoid membrane, to which it is rather loosely attached- The cuneiform cartilages 
are absent. The arytenoid cartilages present only slight differences. The muscular 
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prowls la well developed, and the vocal process is narrow and long. The vocal 
cords are abort and project very little from the wall, sa that the rhna glottidls ia 
wide; the vocal hgament is attached ventratly to the crico-thytoid membrane and 
has the form of a half tube* open behind. Thu lateral ventricle in represented by a 
very shallow depression, and the saccule is absent. The thyroary tenoid-eus muscle 
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Lk equivalent to the voealis and ventneularw of the home; It Is fan-ahaped, thick, 
and narrow domally- it i* attached vent rally to the base of the epiglottis, the angle 
of the union of the thyroid lamina*, and the oico-thyroid membrane. The hyo- 
epiglotticus muscle is large and bifid; it arises from the small cornua and at their 
articulation with the body of the hyoid bone, and thus may take the place of the 
byoiduus iransvcims in its action on the small cornua. 



THE TRACHEA 


The trachea k shorter than that of tip herae, the Average length being abouf 
28 laches (ca. 85 em,) r Itfl caliber k relatively ebd&II, the width being about an 
mch and a half (ca_ 4 cm.} and the height about two inches (ca. 5 cm.}. The rings 
are smaller and number about fifty. At the beginning of the tube their free ends 
are separated by a varying interval, so that the tube k Battened and membranous 
doraaily; but further back the ends are in apposition, so that they form a ridge 
doraally. The trachea is adherent to the right lung from the third rib backward. 
The bifurcation k opposite the fifth rib* about a handbreadth (ca. 8 to 10 nni-) 
below the vertebral column. 

to the sheep the average length of the trachea is about nine or ten inches (fifi. 
25 cm.) and its caliber a little leas than an inch (ca. 2 cm.). 

THE BRONCHI 

There are three chief bronchi. The bronchus Tor the apical lobe of the right 
lung (Bronchus apicalk) k givun off from the trachea opposite to the third rib 
or intercostal space. 


THE THORACIC CAVITY AND FLEURjE 

The thoracic cavity k relatively small; it Lh short dorsaliy, and is much 
diminkhed laterally by the mods of attachment of the diaphragm to the ribs fvidfl 
p. 349}. The endothorade fascia is better developed than in the horse, and u 
distinctly elastic. The pleura k dm thick, and there are no perforations of the 
mediastinum. The pleural sacs are even more unequal in extent than in the horse, 
and the ventral part of the mediastinum k further to the left; in front of the peri¬ 
cardium it is fdr (he most part in contact with the left wall of thn cheat. 

The diaphragmatic line of pleural reflection or lines phrenico-costalis differs 
considerably from that of the horse in conformity with the difference in the costal 
attachment of the diaphragm- Traced from the ventral end of the eighth rib* 
it extends in a very slight curve upward and backward, so that it reaches the 
twelfth rib about six inches (ca, 15 cm.) from its vertebral end; It may extend to 
the last rib at the lateral border of the lunguadmuir muscle or may not quite reach 
to the twelfth rib. 

The pleura forms a cul-de-sac alongside of the body of the last thoracic ver¬ 
tebra. Thu right pleural sac may extend forward on the deep face of the scalenus 
a short distance beyond the first rib. 

THE LUNGS 

The difference in rise between the two lungs k greater than in the horse, the 
right lung weighing about half as much again as the left one. The average weight 
of the lungs k about 7}fi pounds (ca, 3 to 4 kg.); they form about yfa of the body 
weight. They are divided into lobes by deep interlobar fissures (Incisures inter- 
lobares). The Left lung k divided into three lobes, named from before backward 
apical, cardiac, and diaphragmatic (Lobus apicaik h cardiac u*. diaphragmaticus}. 
The right lung may be regarded as haring either four or five lobe*, The apical 
lobe k much larger than that of Lbc left lung, and occupies the space in front of 
the pericardium, pushing the mediastinum against the Iffi wall; H is usually sub¬ 
divided into anterior and posterior parts by a deep fissure. The other lobes are 
the cardiac, diaphragmatic* and intermediate, the last resembling that of the hone. 1 
The apical lobe of the right Inng receives a special bronchus from the trachea oppo- 

s It h mm been cuetunHur to a?a d de r ih= cifdkc lobe to -paneit of twu parts; b*tt the ipireJ 
brancEnu riividi* Into two bnadiee. the pnkwr of which pwa to that dtrfdcn erf the lung wMch 
3]_u be?-b regarded u belcnpng to the cardiac lobe; furthermore, these puti of the lung am iume- 
tima fused. It therefore decLnbl* to include both u apical lobe. 
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inte the third rib or apace, and ia adherent to the trachea from here backward. 
The two lunjt* are not adherent to each other behind the root aa >n the harae, hut 


Bat-jarf 
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kic m contact with the oesophagus: above and below the Eat ter the pleura i* r«- 
letted, as shown in fig. 480., 

The iBbeeVhitr Mum hrpn it Ihc ii-ntr*! u^unpn of the Sun* *od l**« to^ird. t3» t»L 
Those of the left bug lie opposite to the fourth #4?d P*ih fiba. The diaphngnkftHc k™ » ™ 
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krjp*t F *ntL tuui the fornft pf a tbfw-sided pyrwpiii with Iti tiMo rts-ticfl ob lb* diaphragm Tho 
tirdiac lot* j a prinmaLie and foimn this- pouEerkr margin of thn cardiac notdh; its long &xu com- 
h^lI, to Hue jftb rib. Tbe apUal labs of (be left lumg p Kimdl and pMoH; it* ^e*tral tnjy^ia 


7m. IBL~Lift Lunif 9# OX P 8lt®j UtdiI. Vd*. 
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ft Eh, HfcUlliBMll fet* Til. pi^irvdjmai tip ru* farrti utn-nrrJ. Th* *c+taJ, Wlh, UJill Ifid fudltb lib fain 
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liu it the 1 +vd of the pulmonary and hrarbiacep Katie artariM. The aw«d lob* of tbs ritht bftag 
Wlipifi Ibe irpH ^ t*w pericardium. In mmc wUr* addllfam*) Tshutm partiallyiubdi- 

Tkk tbe a swell kbc, a Fid on tb« otbst hand the anneal kbc of the right Lujw ma^ br undivided. 
On lha kit wit Ow tmeh kav« the gKatrir p«i of the podium Ln ™tL^LtbX 
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nU u fv b«dc « tin? femrtJi ip«n. On ih* rvfai Aid* tht ius| nsty mtof 

the aoctHnUlia. AO Out lha Utter ban no cobumt with the lateral *all of lh« tbnrt*. But la 
Eppuy etatt (u in thfl placard figimaJ there la a small bwJw luLeh at the ventral part of thn 
fourth rib and adjust toterttMtaTBiMiH. I n lWm*l]fr-hardeued subject* the b»I bonier usualtr 
brpnfl at tike space bet*™ ifir tilth bjmI ixth coeul wrtiWi, ckaha the ventral 
dath rib, and ip ih*n about paniileli wish tV diaphragmatic line nf pku«J raBtctHM, It erm* 
it,,, ninth rib about Ka midiil# and ends at the vertebral end of the ekveotb iatotoottal apace « 
twelfth rib. 

The lobulation \& very distinct on account of the extremely laryo fimount trf 
interlobular tissue. 

In the sheep the lungs resemble those of the ox in lobaticic, but differ from 
them considerably in shape. They are relatively somewhat longer, and the b&asl 
border differs in oonfonnHy with the diaphragmatic line of pleural reflection. 
There is usually a small triangular cardiac notch on the right lung opposite to the 
ventral part of the fourth and fifth riba; its greats height is about two inchra 
(ca 5 an.). The left lung leaves the greater part nf the pericardium uncovered as 
fkr back as the fifth brtenostal apace. The lobulation of the lung m touch less 
distinct than in the ok_ The pleural sacs form a euWeNBUo on each aide of the find 
lumbar vertebra- 

in iht *Wp ibr dL*phragmatbe hnr nt plpunJ {line* pbnuwMialHllA) rtflMlUm difTcre 
frQin that of the ok, After erittsiiig the stemn-rratal hJiscU* Ltae line ertend# atm® E-ba dghth 
Hid ninth ewial cartLk««*. the tenth rib eljra to iU ventral end r the Seventh about an 

]El eh (c*. 2.5 cm.), the twelfth aiiout nn wch and *■ belt foa. 3 1© 4 rtfl,). mnd tht thirteenth about 
tw* meh« (ea. S cm-) abovn tbe ventral end- It reached hji Far back ae the wUeiw htunkr el the 
first ] ij pa bar transverse proceed 

THE THYROID OLAM» 

The thyroid gland is softer in texture than in the horse and if pale in color in 
the adult; in the calf it is dark red in color. The lateral lobes are irregularly 
triangular in outline and am more extensive and flatter than in the horse. In 
addition to their contact with the trachea they art related deeply to the oaophagus 
and the crico-phaiyngpuFi muscle to a varying extent. The superficial faro is 
related to the rteroQ^iiyitj-hyoideus, rterno-ccphalicus, the carotid artery, internal 
jugular vein a and the vagus and sympathetic nerves. The isthmus is constantly 
present and glandular; it is band-like and is commonly about half an inch (ea. 
1 ean.) m width. 

Tbt Lateral lobe* airraid aUxmi three inebe* dr more (ea- 8 cb.} In Length und about haH an 
ouorc («- UlfilAm.} in weight. Tbcy ai* eo mfi and tow in texture Uiat tbnr true- Ahape u 
mnt, nnly ip ppfo.m*;EL* ha/iiened in #lTu. In aaft inaterial they irtw oval in cniilipr. The 
IstbiQiH raav b* ™Rwrt«l witb tbs ventral nwta tbc posterier end of the titoral lob«‘ tt ii 
retoUvrly lartrr ld tbe eilf, n-ntl i« vety evident on knoopt ut It* dark color. 

In the sheep the thyroid gland is dark red in w?tor. The Lateral lobra have a 
long elliptical outline and lie on each ride of the first five or six rings of the trachea; 
they are two inch** or more (ea, 6 to 6 cm.) in length and half an inch or more <ca. 
1.5 cm.) in height. They are oonneeted by a flat glandular isthmus a quarter of 
an inch or more (ca. 6 to S mm.j in width; the isthmus is connected with the lateral 
lobe at or near the posterior end of the latter, and crosses the trachea about the 
fifth ring. 

Acc^aory thyroids may be found, and parathyroids also occur near the pos¬ 
terior extremity or on tbs deep surface of the lateral lobes of tbs thyroid 

IKE THYMUS GLAJTO 

The thymus is pale and distinctly lobulated. It is much larger In the calf 
than in the foal r weighing at five or rix weeks about 15 to £5 ounces (ea. 425 to 600 
gm.) 4 kt the period of its greatest dcvnlopm^nt it occupies the greater part of 
the anterior mediastinal sp&e^ reaching back to the peri cardium, pulmonary artery, 
and aortic arch- Its left face (covered by the mediastinal pleura) h in contact 
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Kith the diwWttal) and apical lobe of the left lung as far back is the third rib. 
Ita right fare m largely molded on the great vowela in front of the heart The 
MTvieal part forma the bulk of the gland* it consbfts of right gmd left lobeK which 
extend along the trachea and (Esophagus from the thoracic inlet to the thyroid 
gland. The two Iobw are largr at the root of the neck, where they are in apportion 
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and eo u er the trachea, iT^ptLagu% carotid artery, ami vago-eym pathetic trunk. 
Further forward they gradually diminish in ske and diverge to the sides of the 
trachea. They ore related superficially to the atemo^rephalkuB, rternn-thyro- 
hyoidciL*. and external Jugular vein. It Un-rtefgpre atrophy slowly and rvmnjintrf 
of the thoracic part often remain even in advanred up.-. 


RESPIRATORY SY STEM OF THE PIG 

THE NASAL CAVITY 

The nostrils fire small h and are situated on the flat anterior surface of the 
rostrum or snout i Rostrum epijs). The latter is a short cylindrical projection, 
with which the upper lip is fused, and is cLrcuinacribed by a prominent circular 
margin. The skin on lie Kttolit is thin and highly flenaitive; U presents -mall 
pores, and scattered over it are fine short haire, In the snout between the nostrils 
is the os mstri, which is to be regarded as n speriid development of the extremity <rf 
the septum naid in adaptation to the habit of burrowing or rooting. A plate of 
cartilEfcgE', representing the lamina of the alar cartlLage of the horse, curves ventro- 
biternlly from the dot™! part of the os rostri, anrl a pointed bar of cartilage curves 
upward from the Low part of the bone in the lateral wing of the nostril. The 
notch between the nasaJ t*o&u snd the pncmaxilla is closed in by parietal cartilages 
which rwmbte those of the ox. 

The nasal cavity (Pig, 180) is long and narrow, it is divided behind by the 
lamina tnmsvcraaliB into an upper olfactory part, which leads to the ethmoidal 
meatuses, and a lower respiratory part, which is a direct continuation of the vpntral 
meatus. The posterior part of the septum is membranous. The turbinate bones 
resemble in general those of the ox. The dorsal meatus is exceedingly small. The 
middle meatus is a deep fissure between the two turbinate*: it divides posteriorly 




RESPIRATORY SYSTEM OF THE FIO 


556 

into two branches: one of thra<‘ eitfmlR upwarf I and back Ward bctwrcn the Lateral 
mass of tite ethmoid bone and the denial turbinate; the other widen* and joins the 
ventral meatus. The opening between the raaxilL&ry sinus and the middle meatus 
Ikai in a transverse plane through the \mt cheek teeth. The middle meatus is 
continuous With the apace enclosed by the ctomal part of t bin ventral turbinate and 
with the cavity of the dorsal turoinatc. The dorsal division uf the middle meatus 
presents several openings into the frontal sinus. The ventral meatus is relatively 
roomy; it communicates with the apace enclosed by the lower coil of the ventral 
turbinate. The opening of the mu^Lucnnid duct in in the posterior part of the 
ventral meatus, The incisive duct and the vomeronasal organ resemble those of 
the me 


THE LARYNX 

The larynx is rvmarkable for its great length and mobility. The eartilages 
are more loosely attached to each other than in the other animals. The cricoid 
cartilage in thick and ooznprc-^ied laterally : ita lamina Ik long and narrow-; ■ its 
arch is iitedd obliquely downward and back want. The thyroid cartilage is very 
long; its Land me are united ventral Ly and form a median ridge. The anterior 
cornua are absent h and no joints are formed with the hyoid lone, The posterior 
cornua am broad, >H*nt inward, and articulate with the cricoid cartilage. The 
epiglottis is relatively very large, and is more closely attached to the hyoid bone 
than to the rest of the larynx. The middle part or its base ia turned forward, and 
rcstii on the thyro-fayotd membrane; it m closely connected with the body of the 
hyoid bone by the hyo-epiglottic ligament and the - L trqng byo^epigtoltie muscle. 1 
The apex of the arytenoid cartilage very large, and ]:■■ ilividi-d into two parte at 
sta extremity; the medial part is fused with that of the opposite canilugu. There 
is a .hjfiiJL mterarytenold cartilage in the inuLsvvrsi, 1 Ligament. The rima glotfidis 
Lh very narrow, The vocal cords an* directed obliquely downward and backward:; 
and each is pierced by a long, alitrlikc opening, which lead* into the large Laryngeal 
saccule. The vocal Ligament is similarly divided into a larger anterior and a smaller 
pocterior part, There ip a middle ventricle near the base of the epiglottis. The 
thyn>aiytennid muscle is very' strong anil is undivided; it is equivalent fa* in the 
ok! to the vocaliHond ventricuJaris mtwtte of the horse. The arytenoidcus tmtui- 
vemis is very small. The crico-thyroid consists of two strata" the superficial 
layer eorwponds to the muscle of the other animals; the deep pan emntiRtA of 
transverse ftbera. 


TRACHEA AND BRONCHI 

The twhea is about mx to eight inches (u. 15-20 oil] long, and contains 
thirty-two to thirty-five rings, which overlap dorsally. It ia slightly depressed 
dorsal ly, except the terminal part, which is circular in cross-aectLon, A special 
bronchus is detached for the apinl lobe of the right lung, a< in the oi. In tbe 
right lung the stem-hronchus sends branches (one each) to the cardiac and inter¬ 
mediate lobes. and continues backward in the diaphragmatic lobe, in which it 
ramifies. In the left Lung the stem-brouchua gives off n b rone bun which divides 
into two branches for the anterior part of the lung (fused apical and cardiac lobesl, 
and continues backward in the diaphragmatic lulu*. 

J Th p here in ww nf its iraal a Lrihirn fnlura til Ihr pl* J n taiyox. Tbs abort 

■lul ihjrk raiiidln hsyo^paglottic ligament and tfcr iutt#n«r part of the ihyrtj-hvwil ™phi»Ac cut 
mdsiilw, while tbs pualew part «r thn l□pmhFMe Ls I hen md chalk mmI allwstbe widnttw 
to be Kptr&EaJ by a bOrtW fi™ iht thvmld fsrtihgr. Mamtnrer, tbp horde™ of 

tbs epigUrttu are with the thyroid etmia the kvukt herns by Laiermi hi ■. n-ppiglottie 
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THE THORAX AND FIETTHE 

The riba la general, strongly curved in most of the improved breeds, so that 
the thorax is rounded. The pleural sacs extend forward to the first intercostal 
space- The diaphrapatip line of pleural reflection {Line* phremca-eostalie) 
begina at or a little above the sternal end of the seventh rib, and extends in a gentle 
curve to about the middle of the last rib, along the medial face of which It con¬ 
tinues. {When a fifteenth rih is present—a very common occurrence—it does not 
affect the arrangement of the pleura or diaphragm)^ 


Rmtaa cEwpAusgvi 
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THE LUWGS 

The right Lung has four lobe*—apical, cardtat, diaphragmatic p and intermedi¬ 
ate, In some case* the apical bbe ie divided by a fraaum into two parts; sometimes 
it is fused with the cardiac lobe. The left lung may be regarded as having two or 
three lobes. The diaphragmatic lobe is dearly marked off by a fissure. The part 
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anterior to the fissure reprints thr apical and cardiac lobes., which are, however, 
separated only by the cardiac notch, not by bp interlobar fissure, as is usual in the 
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right lung. The lobulation ie dieting but the interlobular septa are thinner than 
in the ox. 


THE THYROID GMJiD 

The thyroid gland i? large and is situated usually at & considerable rfiRtanre 
from the larynx, but may be in contact with it. The lateral lobes are irregularly 
triangular in outline, and are two inches or more (». 5-6 cm.) in length in a large 
adult. They are united to a ccmmderable extent ve rurally, w> that an isthmus 
cannot be distingubhfd. The gland is related deeply bo 1he sides and ventral face 
of the trachea* and Ls in contact dorsal ly with the oesophagus. The chief artery 
enters at the posterior extremity. 


THE THYMUS 

The thymufi in young subjects is very large, extending to the larynx or even to 
the mandibular space. 


RESPIRATORY SYSTEM OF THE DOG 
the nasal cavity 

The nostrils are m luated on the mux tie* with which the upper lip blends. They 
are shaped somewhat like a comma, with the broad part next to the septum and 
the narrow part directed backward and outward. The skin around the nostril* 
b bare, usually black, and in health moist and cool. The muiilc is marked by a 
median furrow (philtmm), or & deep fissure in apme breeds. The cartilagmoiiB 
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framework is formed esM^tMy by the septal CArtiligo and the parietal cflrtdji^a 
which proceed frona it. The septal cartilage projeet* beyond the premiuilia, and 


F]q. 4S &—u flBcn«h ap H#*b PiH ^ S« p Bct of Dew, 


is much thickened at its extremity; it *av» off from its nwpM tbe two parietal 
cartilages, which curve laterally and toward each other. A grooved plate extends 
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outward from tlit septal cartilage in the floor of the noetriE, and another lamina 
supports the alar fold of the ventral turbinate bone; these may be termed accessory 
nasd caitdsgee {C&rtUagiucs dml accessoris). 

The length of the nasal cavity varies greatly in different breeds correspond¬ 
ing, of course r to lbs length of the face. The cavity is roomy, but is very largely 
occupied by the turbinates and the lateral masses of the ethiuoid bone. The 
middle meatus ia short and narrow, and divides posteriorly into two branches: the 
upper branch kids to the ethmoidal meatuses; the lower branch joins the ventral 

meatus. The ventral fflO&tuS is very Small in 
its middle part, owing to the great develop¬ 
ment- here of the ventral turbinate. Tho 
posterior part of tho naral cavity ia divided 
by the lamina transversal is into an upper olfac¬ 
tory part and a lower respiratory part. Tho 
sinuses have been described (rid? Osteology), 

THE LARYNX 

The larynx is relatively short. The lamina 
of the cricoid cartilage is wide; the arch is 
grooved laterally. The tainimc of the thyroid 
cartilage are high, but short; they unite ven- 
trally to form the body, on which there is an¬ 
teriorly a marked prominence, and posteriorly 
& deep notch. The oblique line on the lateral 
aurfaoe of the lamina is prominent. There is 
a rounded notch (Fnsaiira thyreoidea) below tho 
short anterior cornu for the paajage of the an¬ 
terior laryngeal nerve. The posterior cornu is 
strong, and has a rounded surface for articula¬ 
tion with tho cricoid cartilage. The arytenoid 
cartilages are relatively small, and have between 
them a small mterarytenoid cartilage. The 
epiglottis is quadrilateral; its lower part or 
stalk (petblus) is narrow, and fits into the 
angle of the thyroid cartilage. The cuneiform 
cartilages (Crtrti Login eh cuueiformes) are large 
and somewhat crescent shaped; they are not 
fused with the epiglottis. 

The fake vocal cords extend from the 
cuneiform cartilages to the thyroid. The true 
vocal cords are large and prominent The 
large lateral ventricle ia a long slit parallel with 
the anterior margin of the true vocal cord (Fig, 4S9). The laryngeal saccule is 
extensive and lies lateral to both true and fake vocal cords. 

The crieo-thyroid musde ia thick. The hyo-epigiotticua is wed developed, 
and is double at its hyoid attachment. The vcntricxilaris or anterior part of the 
thyro-arytenoideu* arises on the cuneiform cartilage. Hence Lesbra bos suggested 
the name mneo-arytenoideus for it. 
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THE TRAjCHEA AND BRONCHI 

The trachea is practically circular m cross-section at its ends, but the inter¬ 
vening part k very alight ly flattened doraally. It contain* about forty to forty- 
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Gy* C^ihaped ringp; the endn of the rings do not meet dorattlly, »o that here the 
tnihea has a inembranoua wall (Panes membmnscta] F and is composed of a layer 
of transverse smooth muade^Ebere outside of the the fihrous membrane, and 
the mucous membrane. The bifurcation is opposite to the fifth rib. 

The stern-bronchi diverge at an obtuse and each divides into two 

branches before entering the lung, but the ramification differs m the two lung* 
In the right lung the anterior bronchus goes to the apical lobe, and the Hteni- 
bronchus gives off a branch to the cardiac lobe and another to the intermediate lobe. 
In the left lung the anterior bronchus divides into two branch™ for the apical and 
cardiac lobes. The anterior branch of the left bronchus crosses under the pul¬ 
monary artery. 


THE LUNGS 

The lungs differ in shape from those of the horse and ok in conformity with 
the shape of the thorax, which ia relatively very wide in the dpg; the lateral thoracic 
walla are strongly curved, and the costal surface of the lunge ia correspondinglv 

CO nvt'jj' 

The right lung ia much (ca_ 25 per cent,) larger than the left. It is divided 


IkwmiX herder 



nold 


pta IH.—Hh'"t a* Dm; Mrctiii, Vfcfc*. 

i, i. f_ iMhiiM k*i; £- J., JiipOiciviir l>4*; r, C, kain i J¥ifcli*te k*#: t . ^na-TiKHKhu#; P 5 f. 

broarJlii. ft ■•Iirallubv; J, T, <rf puhrmr-jj-* Mfl*ry:. 4~T. pvltpanmrj ‘rrlliB, r, CI 1 WIY 1 tiw unLrt'iW 

a, tKiQTl rwua. uyr>i 10 m XEuuT* Jm - #1 . iihwn tw InHLt irf TTTlrfilirm], AIMS VMM. IM m 

4T1HMT (or IF- M- KTtuU ti^nraf ic i 


into four |olwa by deep fissures which extend to Ihe root. The lobes are the apical. 
cardiac, dfaphragmatic^ and intnrmediite. Thi? apical Job* extends considerably 
over the median plane in front of the pericardium. The intermediate lobe has the 
form of an irregular, three-sided pyramid* with its base pgain^t the diaphragm and 
its apex at the root; on its lateral face there is a deep groove which contains the 
posterior vena cava and right phrenic nerve, enclosed in a special pleural fold. The 
cardiac impression of the right lung k much deeper than that of the left The 

iThe c-mtil KtucbKiit of the diaphragm b kiwrr iliui In the other mu i n i nk, ihu* turtle 
thf ^purity of lb* thotajs in tte diaphragm). 
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cardiac notch is triangular and allows the pericardium to come in contact with the 
Lateral wall at the fourth and fifth mterehondrsl sparei?- 

The left Jung is divided into three lobee—«pkJll* cardiac, and riiiphrigmiitlc. 
The cardiac impr^on b shallow, and a distinct cardiac notch is not present, but 
the pericardium b in contact with the lateral wah along a narrow area at the ventral 
part of the fifth and sixth mterghemdral spacer. The apical lobe has a smalt, blunt- 
pointed apex which lies over the manubrium tteral. On account of the small 
amount of interlobular tissue the lobulation ta not distinct. Pigmentation of the 
interlobular tissue ia usual in dogs kept in town. 

A ftfaWMfli T fwidjvp tcuay parti aSStf lubdi'ide name of the lubot; this in mwrit wraincWi m ^ 
raurl to lN upK*J Lob*. Wbtt i-t lm> lunga have been stmmrfnll? NirUrad in rilu t addi LioD*3 mark- 
uim an aren cb the mediMtin^ iraHari?. On the right lima Ihere H) A S™W for the wh 
teri ot vena cava b fmt of the root; l.2j a |W□ far the vena ajygoe which curve* upward and 
bfu^wofi! ever the iwi; ($) n nhaitow groove for dm aorta jJmve the poaicrior pwt of the tw?t; 
( 4 ) pi RWV 4 fnr the tiwophwifl behind the root; (S) a fw-g for tbr in tmial ihorrtcie verab cun- 
if* downward and backward over the *|*X tfl a groove for the rirftl phrenic nerve kb iN upper 
part of the cardiac impre^Lha; fT) gK»v« lor IN and volebral vb«m omkimg fruta 

Se dorsal balder to the craov* fo* the vena cava. On the h-fv lung them antT (1A wdFmwkwl 
gmove for ihe anm^ whim curves over the real and runs back jufll bekrw the dumal border; (3J 
a ahttlkrtr groove for |N fedoptugiM behind lN reat; (3) jjwvfe oo the apieud IgN for tht left 
hndatal and brackioMpHahe artcriM] (4) Rroovro ncif IN apt a for the internal iharwcw v«- 
aeli; (5) a progve fur the krfi phrenic &erra ia more or loss evidmi; it downward and back- 

wnjr Jj uV er the aiddk «f the apical tobc, th™ runs backward over lb? cardww and diaphragmatic 
Ebbfv 

'The diaphragmatic lilw of pNirel reflection (Line* plat™i«^c™tadLai rtfendi atonic IN 
tower r*rt of ifao ninth coulml cartilage, cm*** IN truth cartilage a Uttb fra- I to 2 cm.} below tN 
ccpsto-HKmdrkL furntfoo, and Lh# eleventh rib at the &Hto-cNndnl junclton; I ™n cut™ up 
to the Ian! rib, ju*i ita nLjdiilr, tvci-J paeHA medially and backward to the awed lwobar 

tfuuvr.nr pow in a Rood-w red doR (t. jr., hull-terrier) the am o( the left pleural tu erivnda 
about an iqd (ta. 2.5 on.) anterior to the plan* of IN firnt rib. 

THE THYROID £LANI> 

The Lateral lobe^ of this thyroid gland arc long and narrow, and have a flat¬ 
tened, ellipaoidal form; they are situated on the lateral surfaces of the trachea near 
the larynx, extending along the first six or seven rinfijs (Fig. 434). The extremities, 
ait MDfl|] f the ptfiterior one often being pobrtad. The isthmus m inconstant and 
variable; in large dogg it has the form of a glandular band which may be nearly 
half an inch (ea* 1 cm.) wide; in medinm-sised dogs it is often absent, and in small 
doga it is usually absent, Aeceawry thyroids are frequently present; three or four 
may be found on either side, as well as a median one near the hyoid bone. 

The parathyroids, about the ai*c of millet or hemp seed, are four in number 
usually. Two an? situated on the deep face uf the thyroid lobes, in which they arc 
often embedded; the other* are placed laterally near the anterior extremity of the 
thyroid 

THE THYMUS 

The thymu*i in relatively ermnH, and is situated almost entirely in the thorax. 
The left lobe Ls much larger than the right, and extends back on the pericardium aa 
far a* the sixth rib at the time of its greatest size. According to Baum, tbe gland 
increases in prize during the firut two ■weeka after birth, and atrophies, rapidly in the 
next two or three months. Trace* of it are present at two or three yeara of age, 
and may be found even in old subjects. 


THE UROGENITAL SYSTEM 

The urogenital Apparatus (Apparatus urcgenitalss) indudes two groupa of 
organs, the urinary and the genital. The urinary organa elaborate and remove the 



chief excretory fluid t the urine. The geni¬ 
tal organs serve for the formation, develop¬ 
ment, and expulsion of the products of lie 
reproductive glands. In the higher verte¬ 
brates the two apparatus are i tide pendent 
except at the terminal part, which consti¬ 
tute* a urogenital tract, and includes the 
vulva in the female and the greater part of 
the urethra in the male. 


THE URINARY ORGANS 

The urinary organs (Organa uropoiel- 
ieft) are the kidneys, ureter*, bladder, and 
urethra. The kidneys axe the glands which 
secrete the urine; they are red-brown in 
color p and are situated against the donuU 
wall of the abdomen, being in moat am- 
mala almost- symmetrically placed on cither 
Fide Of the spine. The ureters are tubes 
which convey the urine to the urinary 
bladder. The latter is an ovoid or piri¬ 
form !iac p which is situated on the pelvic 
floor when empty or nearly bo; it ts a reser¬ 
voir for the urine. The urine accumulates 
in the bladder and ia then expelled through 
the urethra. 
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THE URINARY ORGANS OF THE 
HORSE 

THE K1DKEY5 


Each kidney present* two aiifans, 
two borders, and two extremities or poles., 
but they differ so much in form and position as to require a separate description 
of each in there respects. 

The right kidney (Hen dexter) in outline resembles the heart on a playing 
CArdp or an equilateral triangle with the angles rounded off. It lies ventral to the 
upper parte of the last two or three rib* and the first lumbar transverse process. 
The denial surface {Facies domain) is strongly convex; it is related chiefly to tfc* 
diaphragm, but also to a small extent posteriorly to the iliac fascia and pause 
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muscles, Tn wcli-hardeoed specimens, especially thoae from thin subject*, impre^ 
Hons of lie last two ribs and the tip of the t»fc lumbp transverse pre*™ arc 
usually visible , 1 The ventral surface (Facies ventralis) is in general slightly con¬ 
cave, and is rotated to the livcTj pancreas, aecunij and right adrenal; It either hsji 
no peritoneal covering. or only a narrow peritoneal area laterally . 3 The medial 
border (Margo nsedialia) is convex and rounded; it h related to the right adrenal 
and the posterior vena cava. It presents about its middle a deep notch 1 the resul 
hHus (Hilus renaJia); this ia bounded by rounded margins, and leads into a space 
termed the renal anus (Sinus lenaJi®), The vessels and nerves reach the kidney 
at the hihia, and the dnua contains tbs renal pelvis or dilated origin of the ureter. 
The lateral border (Margo laterals) is rounded, and is thinner than the medial one. 



It consists of two parts, anterior and posterior, which meet at a lateral angles the 
anterior part fita into the renal impression of the liver. The duodenum curves 
around the lateral border. The anterior extremity or polo (Estranitsfl cnirii al is) , 
thick and rounded, lie* in the renal impression of the liver. The posterior extremity 
or pol* (Estremius caudalis) is thinner ami narrower. 

The left kidney (Ren sinister) is F>wm shaped. It is considerably longer and 
MfrowBT th«n the right one, and is situated nearer the median plane and Further 
back, so that the hilua of the left kidney is usually about opposite to the posterior 
extremity of the right onn. It is usually ventral to the laid rib and the first two 


tTh* dAf*d ntrfen, bem* Uisriy lit HSontacl with the diaphragm. dope* in front; 

thug Lta materwr |*rt in about three inch« tea. cmd venlmJ to ihe docwU part ef m gcren- 
tMith rib, 

*In earepdorul a oaoiidenibk areola# cmicb as the witer and portwwf third cf the 
surface pine have i pwiuwnl ttraing. In the ncw4»ni foal a W P“rt m » »w«l; thii a 
6pparmtly"4iw to theunall hh of the ««ntd ind the mull arr* of ftIUcbmmt d ft* bw. 
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or thre^ lumbar trmn*vi™ processes, The rforsa! surface is coelyux, mud h related 
to the left cnus of the diaphragm, Lbe dime fa^i* and psoas muscle8 h and the dorsal tad 
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of the spleen. The centra! surface u convex a«d irregular; the greater part of it is 
covered by the peritoneum. 11 is in relation with the origin of the m»*n t ij e 

terminal part of the duodenum, the left adrenal, and the left extremity of the 
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pancreas. The medial border is longer, Ht might nr, and thicker than that of the 
fight kidney. It is related to the posterior aorta, the ad renal, and the ureter. The 
Lateral border is related chiefly to the ha m of the spleen. The ulterior extremity 
or pole extends almost to the a&ccud c®cus of the stomach; it is related to the left 
end of the pancreas and the spicule viasacte, The posterior extremity or polo is 
usually larger than the anterior one. 

The form M the lift kidney ta vRriahk- In mm* r-a*<* He i* rinuUr to that of the 

right kidney, but itn vtDiraJ iiuf m Li con vex and is of ten marked by several fiuTowi which diverge 
Iraqi the bdui In ‘wr.H-hajdfiicd npctirtitfLH the tLr« nrviH of the danal surface an gFIsj dis¬ 
tinct. The p§™ area (fmpFOW piiwulijiil i* flmt, parallel with the ffiedin] b &dtr y And *id*OA 
behind. The dtaplLnmnal h sot* m stnill and convex; it » rrawmiw and w rnnfinrH u> the an- 
Lcriar emJ. The Lateral apLraie ana in s^dicwli n L flattened and be often an raleniuvc and distinct 
a* ™J3y tg cnofliiLute a thud nufue u in Flft. 4BG. 

Fixation.—The kidneys ure held in position chiefly by the pressure of adjacent 
arx&iiti and by the renal fascia. The hit ter is a special development of the fuH- 
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peritoneal tissue, which splits into two layem to earlobe the kidney, together with 
the perirenal fjit r which is termed the eapsula adiposa. 5 On account of its relstiooi 
with the livei% pancreas, and base of the ejteuin, the right kidney is much more 
strongly attached than the left one. It iSj therefore, not surprising that the tatter 
varies somewhat in portion; itg posterior extremity may be ventral to the third or 
fourth lumbar transveraa procum. The position uf the right kidney K excluding Its 
movements during: respiration, seems to be very constant. 

Weight and Sfic.—The average weight of the kidney is about 21 to 25 ounces 
[ca. 700 gnu).. The right one is commonly an ounce or two heavier than the left, 
but the reverse relation U frequent, end there h often no material difference in 
weight. The relation of the weight of both kidneys to the body-weight is about 
1 #00-350. In the new-bora foal the kidney weighs about 6 ounces (ca. L70 gtu ). 

1 Tin- jjnDLiat of perirenal Tie varies; in anLfttili Ln food condition it may ratkalj ranged t he 
kidneys; in ntrh case# tbe iEnpit4*ion0 [in^H:r«| by cgniact ut ibt kidney with conUftuooa Ilrw 
iLixpa in sy be indiFtiacl- 
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Chjvuvwu pH; rvs im avenge 750 inuns fur rhc right kidney &nd 710 mms for Lhe Ml. 
FUfT.tHPrKtT rvlnl H&ILBfc (24 Ctorai gjv* Llir right khlney tm V*iy ltjjJ Iwlwetfi 430 and £40 jcr«n* r 
Kid the Mt between 425 mid 7 SO; Lhi* Li *fi of 355 tfnuTu I hIkmeL 3E!}$ oUftr^ft! for the 

right kidney, mmI toy piu» (ahoul 2iJ4 n«nnw) for Uw Int. They pro ilw irUtioo of tie 
w«ghl of bolh kidneys to Ibe body-waigfcil u 1; 2S&-344. In a Fere hewn. mare weighing pJmut 
MOO pound* the right kidney wyigfred 4 pound* 3 uuhitw, and thr Mi na.u 4 pound*. La a horse 
of mediumliae [he right itidnry in about mx .inthm iVjv \$ nn.) h Jongth. iboui tfittUM hi widths 
and about two inch™ £pa. 5 OnM thick- TV Ml kidney i* about seven melra («k IS m.) Sun*, 
fnr 1o five webw (c* 10 to 12 em.J- wide,, and Iwo So two and a half inclua lea. G so 6 chl) thiek. 

Structure,—The surfaca of the kidney in covered by a thin hul itttJttft fibrous 
capsule (Tunica fibrosa)., which iw in general easily stripped qff the healthy kidney; 
it ia continued into the renal si hub* where it is attached. Geclione through the 
kidney shew it to eoiushtt of an raftonmi cortical substance and an Internal medullary 
substance. The cortical substance (Substantia cortical!*) in red brown in color 
and Iw a granular appearance. It is slotted, over with minute dark points; thews 
we the rtmA corpuscles (CorpuRcula tfilib), 1 each consisting of the dilated origin 
of a renal tubule [Capsula glomeruli), with an invaginaied tuft of capillaries 
(Glomerulus) endowed by it. The medullary substance (Substantia mcdullari*) 
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in more resistant and present a distinct radial sirintiori- It* centml part lb pak, 
bui its periphery, Lhe intermediate tcrifr, is of a deep rod color; in the latter am 
seen, at fairly regular interval*, motions of the relatively Large arcifbrm vessels, 
whkh are taken to represent the demarcation between the primitive lobe*. 1 Be¬ 
tween the vends the medulla is prolonged somewhat toward the periphery forming 
the bast's of the renal pyramids (Pyramided. renalra), Three arc not vary pro¬ 
nounced in the kidney of the ho™, especially as the gland is not papillate*! Be¬ 
tween the bases of the pyramids p™™es of the cortcs slip in toward the aiim^ 
forming the renal columns [Columns* renale*). 1 The inner central part of the 
medulla form* a concave ridge which projects into the pelvis of the kidney. This 
projection is termed the renal crest; it presents numerous smalt openings at which 
rend tubules open mto the pelvis vi Lhe kidney p and hence the surface here is known 
a* the area cribrosa, 


* Aliw Lncm-n an Mnlpanhutn rorpuK1 ml 

, , Tbt i? llJ kMB ?J “ davJcl«i by Juirnwii into (i number of polywmsl uru, wwh of wliidi 
a mrMinUl bfcp or ftwuls* Tltawj Tujttiw. usually duapr« w hrfore or noon tins 

bLrtk us Uif rtrill, nJL!ia«u[h iron# of them an? ■qtnetinm mn tn Ibr jujgH- 

J In the kidney of the hnv**■ ihr meil rolumiu dip in hnw«m Lh t pyramid* very lUMfiriafly 
*a rsrtopj^d wilh tHq BTrangmient b Ihe bun uui kuEnov. Brcunr jutf« tli*L the pYMiiiii ora 
40 Cv $4 so number, and an uroog«d in fn^ir itjwi P Only Ike middSo one* an? di^riupt 
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Examination with & pocket Sena shows that thn cortex La imperfectly divided 
into lobules (Lobuli corticsfesK Each iobule confute of an axiai radiate part (Para 
purl Lata 1, mirroufliJed by a convoluted part (Pam convolute). The funner appear 
pa ray-like prolongation* from the bases of the pyramids (hence also termed m«M* 
imy rays), and coiwiet largely of narrow, straight or aligh tly flcxutnis tutnilw (limba 
uf the loops of HenJe), The convoluted part is granular in appearance, and con- 
atete largely of the renal corpuscles and convoluted tubule*. 

The renal pelvis (Pelvia rennlis) ia the dilated origin of the excretory duck 
It lice in the sinus of the kidney, and it is funnel-shaped, but flattened doreo-vnn- 
trally. The renal crest 1 (Crista renalia) projects into the outer part of the pelvis 
in the form of a horizontal ridge with a concave free edge. The tubule* of the 
middle part uf the medullary' Mihetancc open on this cn*t into the pelvis. The 
tubules from e*eh end of the kidney do not open into tk pelvis proper (Recwua 
medius) r but into two tong, narrow' diverticula {Receas&us terminales), which pro¬ 
ceed from it toward the poles of the kidney. The wall of the pelvis consists of 
three layers. The external fibrous coat or adventitia is continuous with the sup¬ 
porting tisane of the kidney. The muscular coat consists of longitudinal and 
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circular fibera. The mucous coat don not Dover the renal crest nor ia it continued 
into the diverticula of the pelvis. Il has a yellowish tinge, and forma numerous 
folds. It contains compound lobular glands (CEanduhc pelvis renalis), which 
secrete the thick, ™cid mucus always found in ihe pelvis.* 

Re ml Tubule*.—The pa™rhvtniT of proper substance llw kidney ia eompoeed of the 
mud] tgthJ or uriorferoua tubules lYijhidL flehalas), wildh we vm- the and have a 

eoraplie-atcd wiifte. Each tubule in » thin-walled, sptierk&l dilatation tx capsule 

aula. gUmnmli), which u bvnphnti!»l iq receive a tuft ol looped capillaries termed a (iMEefuJua; 
ihw two itPKtttR* TOiwiilvin a. renal corpuscle; the crorpwlre ex* visible u msrmir n4 of 
dark *pot» jo the convoluted part of tbo oornt . Suuecedma this u a. short zimxjqv ncdt h 
which the tubule becomes wide and convoluted, fortniue the prasicrwl convoluted tubule, and 
eaten the radiate portion cl the eonra. It Iben gradually nwrara and ftilm the kbiRmudjate 
lour; becoming very 1 \a*st&# and Dflyhf nireighi, Lt descend* (or a variable dial wire into th» mrdul- 
twy- aubtftanoe, lumi *bpfpjy upon ileelf. wid relums to the cortex, forming thua the loep of HcWt 
with its deBcoodbiK and asccndmft hnibe- In ihr fipuvaluled nut oI the otux Lt *wena and 
beeomffl tortuous, constituting the distal convoluted tuhule- The tubule thru narrow*, mien a 
medullary cay, and. o |mm with utlwr tubules into a fftnuwht cnUncLtui; lubul^ thwprana aoaUy 
through a p™inid r whI unitra with other collecting tubules to fnno the relatreriy Iwgr 
duets, which open bto the trod pelvi*. 

Stroma,—The intcntilkl tw^w (onus a reticulum throughout which HipporLa the tubules 

1 The mat La ihn iwult el fitflUni o£ the pspilh or *pk» of tbn pyramiiii in the embryo and 
ia Iheceforr alpp fcnoKB u thr pa|nlLn raranmrua. 

•Thcie an? gohlet eeBs. in the epithelium of the pelvis which dmibUM coocar in the eeoetiou 
of (nVftia. 
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«*d hlfloif-v^wlf . It ip vctj fc?i itw corbel, ±hlu& lourt sbuadaal Eh. tfcfe Entdulhi, Lfi wBkti 

it iacreutt in amount townud the pdvii. 

Vessels and Nerves-—The kidneys receive a large amount of blood through the 
renal artcri cs which come from the aorta. 1 Branch™ of these enter at the hilus and 
on the ventral surface of the gland, and reach the intermediate xone p where they 
form afuurtmnotic arches (Arinin arciformes). From these axciform arteries 
branches pass into the cortex and medulla. The cortical branch™ (Arteri* inter- 
IoImiIhjvhJ have in general a radial oounse Ikj tween the cortical lobules, and give off 
short lateral branches, each of which ends as the afferent vessel (Via afferent) of a 
renal corpuscle. The blood is carried from the glomerulus by a smaller efferent 
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vessel, which breaks op immediaUily into capillaries which form network* around 
the tubules. The medullary branches descend in the pyramids, forming in them 
bundle* of straight twigs (Arterial® recto). The renal veins arc large and thin- 
walk'd; they go to the posterior worn cava. In the superficial part of the cortex 
the veins form star-like figures (Verne atdlato) by the convergence of several small 
radicles to a common trunk. The lymph-vessels form two network^ capsular or 
superficial, and parenchymatous or deep. On leaving the hilus they go to lymph 
glands lit this vicinity which are known as the renal lymph glands. 

The nerves are derived from the renal plums of the sympathetic, which en¬ 
laces the renal artery. 

*Tfae of aonttory renal anrtin fcawt it ail rare. Thtr uuv nmw frum virimu 

braueh™ tl ibe aorta (*_ g., paitefra tnambdc, spemuktde, dfmMPfka iliac) *tnt mm dn putc^r 
pmrt of the gUwk 
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THE URETERS 

The ureter is the narrow part of the excretory duct of the kidney, E*eh 
b^inm at the renal pelvis and terminate at the bladder. It w about inch 

(ca. 6 to & mm.) in diameter, and its average length ia about 23 inches (ta. 70 cm.). 
The abdominal part (Para abdominalis) of each ureter emerges ventraUy from the 
lulus of the kidney, and curve* backward and medially toward the lateral face of the 
posterior vena cava (right side) or the aorta (left side). They then pans almost 
straight backward in the subperitaiiesl tissue on the surface of the psoas minor, 
citKS the external iliac vessels, and enter the pelvic cavity. The pelvic part (Para 
pelvina) passes backward and a little ventrally on the lateral wall of the pelvio 
cavity, turn* medially, and pierces the dorsal wall of the bladder near the neck, 
lathe male the pelvic part enters the genital fold and crosses the ductus deferens. 
In the female the ureter is situated in must of its course in the dorsal part of the 
broad ligament of the uterus. 

The wall of the ureter is compowd of three coats. The externa] fibrous coat 
(Tunica adventitia) contains many elastic fibers. The muscular &3*t consists of 
internal and external layers of longitudinal fibers, with a pjtratum of circular fibers 
between them. The mucous membrane 3s covered with transitional epithelium; 
glands (Glandulss mutes® ureterie) resembling those of the banal pelvis occur m the 
first three or four inched of the urate. 

The blood-supply is derived from the renal, internal spermatic, and umbilical 
arteries. The nerves come from the odiao and pelvic plexuses^ many minute 
ganglia am present. 


THE URIXAmf BLADDER 

The urinary bladder (Vesica urinaria) (Figs* 366, 369, 370) differs in form, rice, 
and position according to the amount of its contents. When empty ami contracted, 
it is a dense,, piriform tculfw,, about the tire of a 6s± p and lies on the ventral wall of 
the pelvic cavity at a variable distance behind the inlet. When moderately filled, 
H ia ovoid in form, and extends a variable distance along the ventral abdominal wall. 
Its physiological capacity varies greatly, but may be estimated approximately at 
about three or four quart*. 

The anterior rounded blind und ia termed the vertex; 1 on ite middle is a mass 
of cicatricial tissue (Centrum vEiticts), a vestige of the uraebu^ which in the feet us 
forma a tubular connection between the bladder and the allantois. The middle 
part or body (Corpus yotcb) is rounded, and ia somewhat flattened doreo-vcntrally, 
except when distended. It presente two surfaces, dorsal and ventral, the former 
being the more strongly convey especially in its posterior part in front of the en¬ 
trance of the ureters.* The posterior narrow extremity, the u*dt (Collurn verices), 
joins the urethra. 

The relation* of the bladder vary according to the degree of fulness of the 
organ, and also differ In important respects in the two sexes. The ventral surface 
(Facies vcd traits) lies on the ventral wall of the pelvis, and extends forward on the 
abdmmnal wall as the bladder fills. The dorsal surface (Fades doruolw) in the male 
is related to the rectum, the Ronital fold, the terminal parts of the ductus 
deferente, the vuaicuta seminal-es* and the prostate; in the female it is in contact 
with the body of the uterus and the vagina (Kg. 530). The vortex of the full 
bladder has variable relations with cods of the small intestine and small colon, 
and the loft part* of the large colon. 

Fixation.—Displacement of the bladder ia limited chiefly by three peritoneal 

] TLb 1 a often tanned the fundue hy wteriauian^ but. ia urt the homotoeae of the fundus of 
the humso hUddatf, 

T Tfcui would correspond (o tk ™«* of bul 
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folds, termed the middle and lateral llgamcnta (Figs. 352, 370). The middle liga¬ 
ment (Plica iimbifkalifl media) is a median triangular fold, formed by the reflection 
□f the peritoneum from the ventral surface of the bladder on to the ventral wall of 
the pelvis and abdomen. In the new-born animal it ]a Extensive and reaches to the 
umbilicus ; in the adult it ia usually much reduced in length relatively. It contain* 
elastic and muscular Ebert in jtd posterior part. The lateral ligaments (Plica* um- 
bilitdet laterales) stretch from tho lateral upecta of the bladder to the lateral pelvic 
walls, Each contains In its free edge a round, firm bond, the found ligament (Lig. 
terra vesica ); this in the remnant of the IflTffe fatal umbilical artery, the lumen of 
which in the adult is very small. The retroperitoneal part of the bladder is attached 
to the Enjrrounding porta by loose connective tissue, in which there is a quantity of 
fat r It is evident that the posterior part of the bladder has a definite fixed position* 
while ite anterior part is movable. 

Structure.—The wall of the bladder conoiris of a partial peritoneal investment, 
the muscular coat, and the mucous lining. The serous coat (Tunica serosa) covers 
the greater part of the dorsal surface, from which it is reflected in the male to form 
the genital fold; in the female it pBsrm OH to the vagina, forming the vraico- 
genital pouch. VentroBy the peritoneum covers only the anterior half or loss of 
the bladder, and is reflected posteriorly on to the pelvic floor. The muscular coat 
(Tunica muscularis) in relatively thin when the bladder is full* ft w unstriped, pale, 
and not clearly divided Into layers, but has rather a plesriform arrangement. Longi¬ 
tudinal fibers occur on the dorsal and ventral surfaces, but laterally they become 
oblique and decussate with each other. A distinctly circular arrangement is found 
at the neck, where the fibers form a sphincter vesicas. The mucous coat [Tunica 
mucosa) is pale'and thin, it is in general attached by a highly elastic Rubnmco*a 
to the muscular coat, and forms numerous folds when the organ is empty and con¬ 
tracted, It is modified doreilly in the vicinity of the neck over a triangular area, 
termed the trigoniun vcsic *- the angle? of this space lie at the orifices of the two 
ureters and the urethra, which are close together. Here the mucous membrane is 
closely attached and does not form folds. From each ureteral orifice (Grificium 
urcteria) a fold of mucous membrane (Plica ureterica) parses backward and inward, 
uni Ling with its fellow to form a median carat (Crista urethralis) in the Exist part of 
the urethra. The ureteral orifices are a little more than an inch (ca. 3 cucl) apart. 
The tttDunnl pari of the ureter, after piercing the muscular coat of the bladder, 
paara for a distance of about an inch (ca. 2 to 3 cm.) between the muscular and 
mucous coats before piercing the latterj this arrangement constitute* a valve which 
prevents absolutely the return of the urioc from the bladder into the ureter. The 
internal urethral orifice (Grificium urethra? internum) lies at the apex of the iri- 
gonum, and is about an inch ami a half (ca, 4 ceil.) behind the ureteral orifices. The 
mucous membrane- ie covered with transitional epithelium like that of the ureter 
and renal pelvis. It contains lymph nodule®. 

Vessels and The arteries are derived chiefly from the internal pudie, 

but branches also come from the obturator and Umbilical arteries. The veins 
terminate chiefly in the internal pudic vein*, They form pfextuea posteriory* 
The lymph-vessels form plexuses oo both surfaces of the muscular coat. They 
go to the internal iliac and lumbar glands. Tire nerve* are derived from the pelvic 
plexus i. sympathetic and ventral branches of third and fourth sacral mrvra). They 
form a plena in the submucoaa which presents microscopic ganglia, 

la tin: Foetus ftad n*w-l>om animal tbufi blotter u rimatad cki^fly h th# *1^™^ it ii 
L-HVfc iWIOW, LiT.iJ fuiiTorm. Ieji ilnJcnninid «|4 liu at tin- umbilicus, thltnifch wluch It U **ran- 
Unued by the urwhua to thn riET»-cpibryMiw; port oF lb* nJiantois. The lat^nd Ugoiaaita * 1*0 ?s- 
LeDil to Hub umbilteis and **sh contains in iu edge Urge unUiiUraJ an cry. Aj live pdvift in- 
cphuk* in olm- aod the bug* intestine grows, ihn tJadder retract* into Uu) pelvis ilM ch^g» it* 
form- 

Tbe urethra will be described with the genital organs. 
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THE ADJWET5AX BODIES 


The adrenal bodies or glands (Qkuvfalg adrenales} 1 are two small, flattened 
orgB-ns, which lie in contact with the anterior part of the media] border of the 
kidneys (Figs. 49G, 4y7). They are ductl™. In the horse they are red-brown in 
color, about three and a half to four inches (ea, 0 to ID cm,) long, one to one and a 
half inrhffl (ca. 3 to 4 cm.) wide, and about half an inch or more (ca. L5 cm.) in 
thirknnfift. The weight varies from one to two ounces fca, 28 to 66 gm.). 

The right adrenal body Is related medially to the posterior vena cava, to which 
it ia adherent. It* anterior part curves doraally around the medial border of the 
right kidney h Its posterior part ia flattened and la related vent-rally to the pancreas 
and dHunit dorsally to the right renal vessels. The anterior extremity in con- 
coak-d ia the renal impmadoa of the liver; the posterior h related to the ureter. 

The left adrenal body is a little shorter than the right one, and its extremities 
art rounded; it ia usually curved. «o that its medial border partly embraces the 
anterior mesenteric artery. Its domal surface is related 
to the kidney t the renal artery, the aorta, and the left 
cmliaco-mcaseciteric ganglion. The ventral Hurface is in 
relation with the left extremity of the pancreas and the 
root of the great mesentery. The posterior extremity 
often curves inward behind the anterior mesenteric 
artery; it is related behind to the left renal vein. 

Whew hivnlmid in tiin tb t *4r™b pm«s4 several featuras 
evident in ibe nft organs. The *»p™r part of the rigji t 
Hfrmal ia Iwiatftl dl»o4*ttf*dj *V« the nwJuJ margin the 
kidney. so Urnt thin- part is prinmado and haa three iurfm»; of 
ihtac, the «jnr*v* frtanJ one ia *ppM to the Iddney. the dorsal 
nnr M rf’LiUd Lo the right CfUfl Of tip diaphragm ami lhe liver, 
fend the pw'dia] arte ta in cooem! with the poaterwv VIU am 
Tim* interior EC««itcrLe artery » penHy atoaya more or leu en- 
larppd BJ fe result of venminoui artmiK, a&d the form and degree 
of mratuteof the Left ndrofei «*ni to ™j m mfpftniEy with 
the Kuditkm cf th* Jittery- 
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Structure-— The fibrous capsuln silheres intimately 
to the surface of ihe organ, It containe clastic fibers, 
and in its deep pari unstriped musde-fiheriu From it 
trabecula pa *& radially into the enbetance, blending 
with the fine supporting reticulum. The parenchyma 
consists of a cortical and a medullary part. The cor-* 
ties! substance (Substantia corticalis) is red-brown in 

oolor r anil is clearly distinguishable from the yellow medullary substance (Substantia 
tunI ii i [nr ia). A large central vein (Vena, titfrinfis) is visible ou cross-sections. 

The a*it* cf the cortex are Krranjfni Lti chErns of one or two nIn tbr prriphurel poriwa 
the ee3tn pxp ndf high cylindrical ih»pc, wl the dtaina form comirering loop*; GUnther lews pro- 

S tha nan ion* 'arcujita fnr iki* prut, instead of the tunal term *ona gtomenjlaj™, More 
y the eluriau are iftiuUj pJiiAjle-lilcp, and this repon in null'd the *ahii rMcicuSfttJi. 

? meduLLi u the tons retLculiute. in. irhicH the chains roam ft network- TJse eella in LlH-ee two 
MOMX HTf pnljpfnnjl and -CdlkLhiEi. ft brown pigrrimL The Cellfl of the mwiyll* nTe arfSilged Ln 
ctmuEat groupe or farm jhritha areund th^ vdiw- They t«c 4 to etuoinic salt* by Msuming a 
vell^w at veUow-hrowu coSnr, juu! -ut' t^mted eh.™m*ifini cell*; they ihiie this pwylwity weth 
certain ««■ of the aytnpfelhetic mgM *tid psragfeogJwH with wtneh ibry at* ppobehly 
jldictjealLy. Thu aLL'nluici *ri ri^rinJlTi to be fumn-.l in the medullary oetb. 


Vessels and Nerves.—The adrenals receive » relatively large blood-mipply 
through the adrenal arteries, which arise from the renal arteries or fmm tbe aorta 
directly. The veins terminate in the poeletipj- vena cava and the Mt renal vein. 


'From the sUndpabt of cocipiwwllv^ np»ta&iy th* term dl fedrenal 11 m dn?cil*dly preferable 
to H Hipi*«Q*l- ia 
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The lymph-vessels go to the renal lymph gland*. The numerous Mnes bio derived 
from the sympathetic system through the c celiac and renal plexuses. The fibers 
form a rich interlacement, especially in the medullary mjbHtancc. Ganglion cells 
are found chiefly in the medulla, but also occur in the deeper part of the cortex 
The cart-ex of the adrenal vs derived from the etsLomic niesoi,helium, white the 
medulla is formed by sympathc-chpoinnflin cells which migrate into the developing 
cortex. 


URINARY ORGANS OF THE OX AND SHEEP 

The kidneys of the ox ore superficially divided into polygonal lobes by fissures 
of variable depth. The lobes vary in idae, and are commonly about twenty In 
number. The fissures are filled with fat. 

The right kidney baa an elongated elliptical outline, and U flattened dorao- 
ventrally, [t commonly lies ventral to the last rib and the first two or three lumbar 
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tramveree procures, but its extremities may be ventral to the first and fourth 
lumbar transverse prowares. The dorsal surface La rounded, and is in contact 
chiefly with the sublumbar musclM, The ventral surface is \vm convex* and Is 
related to the liver, pancreas, duodenum, and colon. The bflus is situated on the 
anterior part of this surface, near the medial border. The medial border is 
nearly straight;* and lies parallel with the posterior vena earn The lateral border 
i* convex. The anterior extremity occupies the renal impression of the liver* and 
m capped by the adrenal body. 
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The left kidney occupies n remarkable petition, and when hardened m tiiu 
differs istmngly in form from the right one. When the rumen Is full, It pushes the 
kidney backward and across the median plane, » that It is situated on the right 
™de f behind, and at a lower level than, the right kidney. It then lit*a usually 
ventral to the thirds fourth h and fifth lumbar vertebra When Lhe rumen is not 
full, the left kidney may lie partly to the loft of the median plane. It has three 
surfaces. The dorsal surface is convmt, and presents on its antero-Eatend part the 
hitusp which opens laterally. The ventral surface is related to the intestine. The 
third face La more or less flattened by contact with the nimen, ami may be termed 
the ruminal surface. The anterior extremity is small, the posterior large and 
rounded/ 

The kidneys afo embedded in a large amount of perirenal fat termed the 
capeula adiposa. The weight of a kidney of an adult animal is about 20 to 25 ounD** 
{ca. 600-700 pi.), the left one being ukuaISj an ounce or more the heavier. The 
two form about i per cent, of the body-weight. 

The right kidney measures about SwO brVa {ea_ 30-22.B em.l in length, 4 to 5 inches («. 
HM3 «*+) ta width, and 2Vf to 3 irahe* tea, 5H5 cm4 in thbkiM™. The left kidney i& on* ur 
iWQ Lnchw tm -1 to 0 rm.) a hurter, but Ltd poettriOT part is fliueh ib irkrf LhtiD the right one. 

Structure,—The hilus in equivalent to the hilus and sinus of the kidney of the 
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borne ; in the right kidney H is an extensive elliptical cavity; in the left one it is a 
deep fissure. The pelvis is absent. The ureter begins at the j unction of two widt% 
thin-walled tubes, the calyces m&jorts; the anterior calyx Is usually tbe larger. 
Each calyx major gives off a number of branches, and the* divide into several 
funnel-shaped calyces mbmreSn each of which embraces a renal papilla. The 
space not occupied by the calyces and vessels is filled with fat. 

On section through the kidney the renal pyramids are easily made out. Tbe 
blunt apex of each pyramid, the renal papilla (Papilla renalis), project* into a eaJy* 
miner. On each papilla are email orifices (Foramina papillaris) by which tbe 
papillary duets (Ductus papillares) open into the calyx. The renal columns are 
much mom distinct than in the horse. 

At the hilus the renal artery is dorsal h the vein in the middle^ and the ureter 
ventral; a quantity of fat surrounds these structures in the hilus. 

i The above refer to the adult subject,. and htumd un bivestijuiUcuu made on 

living subject!, bihI Hiuclim of fiuun Bectams sad material hjudpojpd in ritu. in the new-born 
toil the kidney! ajv aWm aymmemeally pJ&eed, but as the rumen etowp it ikuLm the Wi kidney 
Co the right and iuiekwiuxS pari pnm. It ,n.lfn.i usually c&un* a ratal iiwi of the fcldniy , «o that the 
primary dorsal surface cornea to fin al™wt in a mafd u 'nl Further, the ulwid i« bent bo that 

the bUua ia largely eloaed up and Ians outward <lo the rigbi'i. In very fat aubjecle the three- 
Bided appearaeee of the kidney may be absent, «w abost ope-xhinl of men* may remain to the left 
of the median plane, wm where the rumen ia pretty well filled. 
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The kidneys erf the sheep are bean-shaped and smooth, without any superficial 
IftbatioD, The soft organ ia regularly elliptical in form, with convex dorsal and; 
ventral Enirfsceii and rounded extremities; its length in shout 3 ruches (ca. 7.5 cm,), 
its width about 2 Inch «i {c*. 5 cm.)* and its thickness a Little more than 1 inch (cs, 
3 cmj. They are embedded in fat normally- In position they resemble Lhqao of 
the os, except that the right one is usually a little further back, and lira under the 
flirt three lumbar tWHVSfSC processes. 1 The average weight of each 1 & about four 
ounces. The hilus is in the middle of the medial border. There is a renal crest or 
common papilla formed by the fusion of twelve to sixteen pyramids. 

The ureierfi are t in general, like those of the home, except in regard to the 
firwt part of the left one, which has a peculiar coun* r in conformity with the remark' 
able position of the kidney* It begins at the ventral part of the hilus (which facias 
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toward the right), curves over the lateral aspect of the kidney to its doom! surface* 
cro&M;* the median plane, and runs backward on the left Side. 

The bladder is longer and narrower than that of the hnrto, and rxtendfl further 
forward OH the abdominal floor. The peritoneal cofit extends backward further 
than in the horse- 


THE ADRENAL BODIES 

The right adrenal lies against the medial part of the anterior pole of the right 
Iddney. When hardened in it i@ pyramidal in form. Its medial surface is 
flattened and is in contact with the right cma of the diaphragm. The lateral sur¬ 
face is convex and lies in the renal impression of the liver. The ventral surface 3 m 
grooved for the posterior vena cava; on thb surface a relatively targe vein emerges 
near the apex. The base is concave and rats obliquely Agucri the anterior pole 
of the kidney. The apex fits into the angle between the posterior vena cava and 

■ When the nimm i* full, th# kfi fcidnqy (which w attached by a abort ujuaLIj 

Ufa entirely to lb* right of ihr msdiia pLaiw, ami L- ventral v> tb- Unnl, fourth, wad fifth Wliai 
Lr&oivutoe process#. The primiiivt d-raa! pititw h&p become ventro-Djedift], and i* e* imtwbat 
flittered by cuu taei with the ntram. 
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the donaJ border of the liver. The left adrenal lien on the medial face of the 
posterior vena cav» p just behind the anterior mesenteric artery, nod is therefore 
practically median in Doatiom It ia flattened, and irregularly triangular or heart- 
shaped tn outline. Its left face is related to the dorsal sac of the rumen. Its right 
face i* related to the vena cava, and present* a luge emergent vein. The posterior 
border or base is deeply notched. The left adrenal does not migrate with the kid¬ 
ney* but retains its primitive position; it lies usually two or three inches (ea. 5-S 
cm.) in front of a transverse plane through the anterior pole of the left kidney. 

The adrenals of the sheep are both bean-shaped. The right one lies along 
the anterior part of the medial border of the kidney, at the angle of the junction of 
the right renal vein and the posterior vena cava. It is a little over an inch (ea. 



3 em.) long, and about half a* wide. The left adrenal is usually longer, and Lb 
flatter and somewhat bent. It lies aero™ the left renal vein, to which it m at¬ 
tached ; it is not in contact with the kidney, frtun which it may be separated by a 
distance of nearly two inches (ca, 4 cm.). 


URINARY ORGANS OF THE PIG 


The kidney* are smooth and bean-shaped; they are more flattened doreo- 
ventr*lly r more elongated, and smaller at the extremities than theme of the dog. 
The length is about twice the width. They are usually almost EymmctricaUy placed 
ventral to the transverse processes of iho first Jour lumbar vcrtebiw* but the left 
kidney is often a little further forward than the right one. The lateral border Kies 
against the flank parallel with the edge of the Itiup^imus muscle. The posterior 
extremity is usually about midway between the last rib and the tuber come. The 
anterior extremity of the right kidney has no contact with the Liver. 

Yjuiaibxtu In poeliiM nru not f%tv, and involve the ld>. kidney oftener than the right] the 
fonts' hiu b«n found nrer dw pttvta inlvt- Wh*ft m SWinmih rib im ^n»pdt the Anterior red erf 
tfir kidney u usually ventral Us it. The right kidney w wadly {njgn the liver by an 

iut^Pi] □( in inrh nr more. Ahafiner of the left kidney Lu been reconfai 
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The weight of the kidney of an adult, pig is about seven to nine ounces (200 to 
250 grams), The ratio of their combined weight to that of the body is about 
1 : I5G-20G, The length in an adult of good mm is about five inches (ca, 12,5 cm,) 
ami the greatest width about two and a half inches (hl G-6.5 cm,). 

Structure—The hdua is about in the middle of the medial bonder. The pelvis 
Is funnel-shaped., and divides into two calyces majores, which pans in a curve for¬ 
ward and backward respectively, and give off some eight to twelve short calyces 
tninurcs; each of tbs latter contains a papilla. Some papilla* are narrow and coni¬ 
cal, and correspond to a single pyramid; others are wide and flattened, and result 
from the fusion of two or more pyramids; some project directly through the wall 
of the renal pelvis without the formation of a calyx. The renal pyramids are dis¬ 
tinct, but It is apparent that same are compound, L e,, formed hy fusion of primi¬ 
tively separate pyramids- The renal vessels enter the ventral part of the hilun, 
and the ureter leaves it dora&lly. 

The adrenals are long and narrow. Each lies along the medial border of the 
corresponding kidney from the hilua forward; they are in contact medially with the 
cniH cpF the diaphraguii and the posterior vena cava. 

The only special feature*. in regard to the ureter are that it is at first relatively 
wide and gradually diminishes in caliber, nnd that it is slightly flexuoua. 

The bladder is relatively very large; when full, it lies chiefly in the abdominal 
cavity. The dorsal surface \s almost completely covered with peritoneum, but 
the serous covering doe? not extend so far back ventrally. 


URINARY ORGANS OF THE DOG 

ThE* kidneys (Fig. 021) are relatively large, forming about y^g- to t4tt of the 
body-weight; the weight of the kidney of a medium-shed dog is about two ounces 
tea, 50 to 60 grams). They are both bean-shaped, thick doreo-veiUrally, with a 
rounded ventral surface and a less convex dorsal surface; the surfaces are smooth. 

The right kidney Is not subject to much variation in position; it is situated 
usually opposite to die bodies of the first three lumbar vertebrae, but may be as far 
f or w a rd as the last thoracic. Its anterior half or mure lies m the deep renal \m* 
preaslon of the liver; its posterior part is related to the snhtumbu mu&dea doraaily, 
ami the right branch of the pancreas and duodenum ventrally. 

The left kidney is subject to some variation in position; this is due to the fact 
that it is loosely attached by the peritoneum, and is affected by the degree of ful¬ 
ness of the stomach. When the stomach is nearly empty, the kidney usually 
corresponds to the bodies of the second* third, and fourth lumbar vertebra^ so that 
its anterior pole is opposite to the hilus of the right kidney; exceptionally the 
anterior pole may be opposite the ptartcrior end of the first lumbar vertebra. When 
the stomach is full, the left kidney 1 j* usually the length of one vertebra further back, 
so that its anterior pole may be opposite the posterior pole of the right kidney. 
The dorsal surface is related to the sublumbar muscles. The ventral eurface h in 
contact with the left part of the colon. The lateral border is related te Ihe spleen 
and the flank. The anterior extremity touche* the stomach and the left extremity 
of the pancreas. 

The Intend bur}** of the left kfcfaay iinually hu am d fawMk nnUrf with the flaak, aud 
hracf it m*y be palpated more or low dutonrtly in tiw lining uumol, about half-way briww thn 
IwU rib ud ifip Eiut of ihe ilium. But La souk oma ibti iptaea MiUlMf aa almost lougUudLu&J 
dlreatioEVi thus ketarffning twin mi thr kidney umI the flank. 

Structure,—The lulus la in the middle of the medial border and h relatively 



MO 


UHIXAKT OKfiANS OF THI DOG 


wide. Ctortex, limiting aone, and medulla sue dearly defined On frontal sections 
it iis seen that ike medullary substance forms a boriiontal rend crest Lie that of 
the horse, but with the important difference that curved ridge* proceed doisally 
and ventraUy from the orest somewhat like buttresses. Sections above or below 
Ihc renal crest often cut ihoae ridges m such a maimer as to give the appearance 
of conicsi papiils^ and thus tend strongly to produce a false impnaadoa. The 
pelvis ia adapted to this arrangement of the medullary substance. ft encloses a 
central cavity into which the renal meat projects, and ia prolonged outward be¬ 
tween die ridges, forming cavities for the latter, thus simulating the appearance 
of calyces which do not exist. 

The ureters present no special features. 

The bladder, when full, is abdominal in position, the neck lying at the anterior 
herder of the pubic bones. It h relatively large, and when diaLc-nded, the vertex 
may reach to the umbilicus. When empty and contracted, it la usually entirely in 
the peivin cavity. It has a practically complete peritoneal coat. 


THE AUfcENAI^ 

The right adrenal lieu between the anterior part of the medial border of the kid¬ 
ney and the posterior vena cava. It is somewhat prismatic, and U pointed at 
either cad. The left adrenal lies along the posterior aorta, from the renal vein 
forward^ but is not in contact with the kidney. It is elongated and flattened dorso- 
vmtndly. (There is a furrow on the ventral surface for the phrenJco-aixJomiiial 
vein which crosses ft \ the part in front of this furrow is discoid,, and may he taken 
for the entire organ in a fat subject.) The cortex 'm pale yellow in calory the me¬ 
dulla dark brown. 


THE MALE GENITAL ORGANS 

The mile genital organs (Organa genitalia maKuhna) i»: 0) The two 
testicles* the essential reproductive gland*, with their coverings and appendage*; 
(2> the ductus deferent**, the ducts of the Reticles; (3) the vesKCulB Bemiiuiles; 
U) the prostate, * mu^truJo-giimhilar organ; (5) the two bulbo-urethral i,pr Cow- 
W a ) r i»Tiri« - (6) the male urethra* a canal which transmits the generative and 
Urinary awrettaMj (V) the penis, tke male wpulattiy !?» 

Bcminaies, tie pnxfUte, Mid the bulbo-iinsthnd Rhuids discharge! tbeir srerriioiM 
into the urethra, where they mi* with the fluid secreted by the testwies; hence they 
are often termed the acceffioiy eejaspJ gland*. 


GENITAL ORGANS OF THE STALLION 

THE TESTICLES 

The testicles (T«t«) are situated in the prepufre teflon, enclosed in a diver¬ 
ticulum of the abdomen termed the scrotum Their long axes ate nearly l<Wi- 
dinsl 1 Tbey ate ovoid in form, but considerably compress from side to »d^ 
Each present* two surface*, two borders, and two extremities. The medial and 
lateraJ surfaces (Faciei* medially lateralis) am convex and smooth; ths former i* 
somewhat flattened by contact with the septum scxotL The free border (Margo 
liber) b ventral and b convex The attached or epddidymal horde* (Margo epi- 
didvmidiB) is dorsal; H is nearly straight, and is the onn by which the jN |B 
suspended in the scrotum by the spermatic nurd; the epididymia is attached to this 
border and overlies it laterally. The anterior and posterior ertremideB (Eatremitas 
capitata, caudal is) ate rounded. 

At the anlGricir kUpmeuIt dw« 
fluid; thi- is Llrf imodfe lerti, U 
dir ductus JcJcrm It is regard™ u 

A testicle of averse slie of an adult staiHon is about four or five inches (ca, 
10 to 12 cm.) long, two and a half to three inches (ca, a to 7 cm.) high, and two 
inches (ca. 5 cm.) wide; it weighs about eight to ten ounces (ea. 225-300 grams). 
They vary much In sine in different subjects, and ate commonly of unequal St**, 
the left one being more often the larger. 

The epididymis id adherent to the attached border of the testicle, and overlaps 
somewhat the lateral surface. Its anterior enlarged end is term **I the head (Caput 
enididymidis),- and it* posterior, slightly enlarged end ia the tail (Cauda ejpididy- 
midis); the intermediate narrow part is the body (Corpus epididy midis). I he 
head is closely connected with the testicle by the efferent duct* of the latter, by 
connective tissue, and by the serous membrane. The body is Ira* closely attached 
by the serous covering, which forma laterally a pocket beneath the epididymis 
termed the sinus epididymidis- The tail is continued by the ductus deferens; it is 
attached to the p^terior extremity of the testicle by the ligament of the epididymis 
(lig epididymidifl), which is formed by a short thick fold of the tunic* vaginalis 
and contain* smooth muado-fibena. 

1 When tl* tMEide 1* drawn up w hu not raraplctei Sts deecaat into th* scrotum, ft* kmg 
uit if almost vertkiL 


jfl i;i f+,--n a ftoBila or pcduamlued pw which coatahu ■■ cIcat 
m which * tWd-li5re praerau ertende t**kw*fd toward 
I n frnmMit of the MQikri run duel of ih* embryo. 
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Structure of tbe Testicle tod Epid^dymis^Thi« , greater part of the surface 
of the testicle is covered by & awm membrane, the hmlci vaginalis propria^ which 
us the visceral layer of the scroti* envelop of the cord and testicle; this w reflected 
from the attached border of the gland, leaving an uncovered area at which the 
Vessel! and nerves in the spermatic cord reach the testicle. 1 Beneath this seroiui 
covering is the tunica albuginea, a strong capsule composed of dense white fibrous 
tissue and unstriped imiecle-fihere. When the tunic is cut r the gland Rubetauce, 
which is soft and reddish gray in color, protrudes. From the attached border and 
from the deep face of the tunica albuginea trabeculie and septa of connective tissue 
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and unstriped muscle (Septula testis) pass into the gland and subdivide the 
parenchyma into lobule* (tobuli testis). The Earner trabecula radiate from the 
attached border into the ceniml part of the gland. 

A distinct EuediAatieum te#tin, *uch m Li ptwat in man and man y initials, docm not exist in 
the horw Tbr imbteule &nd tBKrfqWlw wrpU tarm a nrEworfc which hIww* no special Banda* 
Mtion in any part of the (land. In rcndalkm with ehu lb the ibMun of * «m talk, fanned by 
tLt mAitoEsonia of the oHELinifoou* tubule* in the AwdiHlkoum. 

The spaces imperfectly marked off by the eepta contain the parenchyma 
testis, which ccmswle of seminiferous tubules (Tubuli Bemmiferi), supported 

1 In thr. Harm*! atH,!* thfl lyjrfl<» tff tHfl IWtlcIc Li C[dUf iIikk>iEl qg KOOUBt of the HTOUfl 
HTBinc FnKjTietuJvj and eapcdally in old ■uE>j«u p local mdwn m&don. has frfwJun>l 
mg -of the iurfiH and thnadrlUta 
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bv irae mlrslobuinr connective tissue. The tubule* Ere at first very tortuous 
(Tuhuli contort!); then they unite with other tubule*, forcing rtruight 

tubules tTubuli rerti). The latter unite with sdiwent tubules and eon verge to* 
wsnt the [interior pert of the attached bonier of the gland. In ihia way there are 
formed more than a dozen larger efferent ducts (Ductal. efferent*,), which P«™ 
the albueinp-a &t EamidJ are* (about II etntimetcr in dtamrter) at ibt imu n&r part. 
Of the attached border and enter the head of the epididymis. . 

The epididymis is covered by the tunics vaginalis propna and a thm albuginea. 
It 5 head consists of a doren nr more jailed tubules, which are gKruped mto Inbuies 
(Lobuil ejndid vmidie). The tubules of a lobule (four or five in number) unite to 
form a single tube, and by the union of the latter with those of the other lobujea 
there la formed a single tube, the duct of the epididymis [Ductus epididynudia), 
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which bv its complex coils, form* the body and tall oF the epididymis and tetiim- 
2? hi the ductua deferens. The tubules and the coda of the durt of 
are held together by connective tissue and unstnped muscle-filicia. The tu 
wd duet 2 titled irith ciliated epithelium, and the duct has a muscular coat which 
cdDdiflle qF longjtudiafli and circular fibers. 


l hr rtp*fm*£ic 
IxxJy, 3-4 
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Vessels and Nerves.—The testicle is richly supplied with blood by the spar- 
matic artery, a branch of the posterior aorta. The artery descends m the anterior 
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part of the spermatic card:, and is very tortuous near the testicle; on reaching the 
attached border of the gland it passca backward in a flexuoufl manner, giving 
branches to the testicle and epididymis, turns around the posterior extremity, and 
runs forward on the free border to the anterior extremity. It is partially emfcwdded 
in the tunica albugiDea h and detaches lateral branches which ascend and descend in 
a tortuous fashion on each surface of the icatlclB- these jive off small branches 
which enter the gland on the trabeeul* and sepia. Hie veins on leaving the 
testicle, form a network, the pampiniform plexus* around the artery in the sper¬ 
matic card. The spermatic vein r which issues from this plexus, usually joins the 
posterior vena cava on the right side, the loft renal vein on the left side. The 
lymph-vessels follow in general the course of the veins and enter ihe lumbar lymph 
glands The nerves* derived from the renal md posterior mesenteric plexuses, 
form the spermatic plexus around the vessels, to which they are chiefly distributed. 

THE SCROTUM 

The scrotum, In which the testicles and the adjacent parts of the spermatic 
cords are situated, is somewhat globular in farm, but is commonly asymmetrical, 
since one testicle-more often the left—is the larger, more dependent and placed 
a tittle further back It varies in form and appearance in the game subject, accord¬ 
ing to the condition of its subcutaneous muscular tissue, The latter contracts on 
exposure to cold, bo that the scrotum is drawn up and become thicker and wrinkled ; 
when relaxed under the influence of heat or fatigue, or from debility, it becomes 
smooth and pendulous, with a constriction or neck superiorly. It consists of layers, 
which correspond with those nf the abdominal wall; considered from without 
inward* lham are; 

(1) The skin, which is thin< elastic, usually (lark or black in color, and smooth 
and oily to the touch. It presents scattered short hue bairn, and is abundantly 
supplied with very large sebaceous and sweat glands. It is marked centrally by a 
longitudinal raphe scroti; this is continued forward on the prepuce and behind on 
the perineum. 

(2) The dartos (Tunica dart™) k reddish in color and is closely adherent to 
the skin except superiorly. It consists of fibra-eSaHtie tissue and unstriped muscle. 
Along the rapM it forms a median partition, the septum scroti, which divides the 
scrotum into two pouches. Dorsal I y the septum divides into two layers which 
diverge on either side of the perns to join the abdominal tunic. At the bottom 
of the scrotum fibers connect the d&rtoo closely with the tunica vaginalis (and thus 
indirectly with the tad of the epididymis), constituting the scrotal ligament. 1 
Elsewhere the dartos k loosely connected with the underlying tunic by areolar 
tiasue which contains no fat . 

(3) The scrotal fascia* which is apparently derived from the oblique abdom¬ 
inal muscle*. 

It hiu ben malemary le dnrribe three Ujris ^ tuna, in e&tiFiroity with i ho w^ounEs 
pvi-ci in teat-buaki ti human uuixhdv- These wt; !. I i The iu ipj^nlvi-mnAX of HBctmarie fucia, 
drtivt-J fn; j h tbr rasiibi erf the rxtrrriHl iftrJkTUhJ ling; (2j the cnt-omtCTk fafld*, <£nv-ri from lhe 
inLefTLiJ oblique- ipmjrf’.k; (3j! the mfn-ntdibuliiormi lurta, drived from ibr imwk tr*n*vfcrt*Jw 
Tt» tfret Iwn cuuwt be rfi*Unsubbed by dmAecikm and the third is fin the ktoEuid) fu*rd with 
the parietal pmtoawmi erf the tunica vaginalis. 

(4) The parietal laytr of the tunica vaginalis.—'Thia la a fibro-eerous aac which 
is continuous with the parietal peritoneum of the abdomen at the internal inguinal 
ring. It is thin above, but is thick in its scrotal part, where it is strengthened by 
fibrous tissue (Lamina fibrosa) derived from the fascia transversals. It will lx 
described further under the caption tunica vaginalis. 1 

1 This b * remnant ol the gubefnwrolTipi t«tt» of the tan*. 

1 The tunica vaglnaL* n mi » part d the Krotum in the itrirt or narrow 
but li included lure on practical ground*. 


of that term, 
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Vessels and Nenres.—The blood supply is derived from the extern*! pudic 
*rtey t and the win* go chiefly to the external pudfc vein, The pert« are derived 
from the ventral branches of the second and third lumbar nerves. 


THE DUCTUS DEFERENS 

This tube, aim commonly termed the vaa deferens, extends from the tail of the 
epididymis to the pelvic part of the urethra. It ascends in the inguinal ram*l F 
enclosed in a fold detached from the medial surface of the mesorchium, near the 
Doateiior (attached) border of the latter. At the vaginal ring it separalea from the 
other constituents of the spermatic cord, and turns backward and medially into the 
pelvic cavity (Fig, 370). For some distance it lies in the free edge of the genital 
fold, by which it 5s attached to the inguinal part of the abdominal wail and the 
ventral part of the lateral wall of the pelvis. In iia further course (over the dorsal 
surface of the bladder) it leaves the edge of the fold and inclines medially between 
it* layers, and comes in contact with the medial face of the vesicula seminalk Over 
the neck of the bladder the two ducts tie very dose together, flanked laterally by the 
necks of the veaiculs scminales, and having the uterus masculmus between them. 
They then disappear under the isthmus of the prostate, and an? continued through 
the waII cif the urethra to open in a small diverticulum on the colliculus eeminalia 
with the excretory duet of the vesicula peminalis. The common opening is the 
ejaculatory orifice (Orifiriuvn ejftcuUiteriiiin)* 

U hu been ruai'onk&ry to de^oibn a Abort tube, the tjaeuUuay rfuet, as resulting From the 
LrnioQ *r the durtiu dricraw (uuj the duel of i±us tt*maifx>frdiii|£ vraieula pe-mlndis. Such a duet* 
about 10- J 2O mm. [ca, M in.) long. esirts in mim pm ihr mijrp3w>Wk?d MMUnuaUon Of tbr ductus 
dflnTEia. In tht domestic animals it ia not pnwiit, nnvr it* ductus deferens and duel dt ihe 
vuriculn RHiuiuds open cither ia rommon or akjnjcskk of rarh otW ia a diverticulum or evagui*- 
uoo of the mucous nwrahnwat ua tbe idd* uf the oblliniliu s emmah i. 

From its origin until it reaches the dorsal surface of the bladder the ductus 
deferens has a uniform diameter of about a quarter of an inch (ca, 6 mm,), It then 
forms a fusiform enlargement, the ampulla ductus deference (Fig, 517); this part 
is about six to eight inches (c% 15 to 20 cm.) long, and in ita largest part nearly an 
inch (ca, 2 cm.) in diameter in the stallion; in geldings the enlargement is usually 
not very pronounced, Beyond the ampulla the duet abruptly diminishes in rite, 3 

Structure.—The wall of the ductus deferens is thick and the lumen very small, 
so that the tube has a firm and cord-like character. It is covered with peritoneum, 
except in the last few inches qf ita course. The loose adventitia contains numerous 
veasels and nerves. The thick muscular coat conjdats of longitudinal and circular 
fibers. The mucous membrane has an epithelium of short columnar cells. In the 
posterior part of the tube, and especially in the ampulla, there are numerous gtftnds- 

Vessels and Nerves,—'The arteries are branches of the spermatic, umbilical, 
and internal pudic arteries, and the nerves come from the pelvic plexus of the 
sympathetic, 

THE SPERMATIC CORD 

The spermatic cord (Funiculus spermatic us) consists of the structures carried 
down by the testicle in its migration through the inguinal canal from the abdominal 
cavity to the scrotum. It begins at the abdominal inguinal ring, where its constitu¬ 
ent parts come together, extends obliquely downward through the inguinal canal, 
QRFses over the aids of the penis, and ends at the attached border of the testicle. 
It eons idle of the following structures: 

(I) The spermatic artery, 

1 The term "'ampulls” i M ntittly uLufortorV', linee it is likely to,bo toiapScd to mean a 
djIatJiLaQEi. There ia tw iivCTTMe her* in the lumen <sl the lubt, and Ibe mere™ sn sLes ui csuied 
by a tEEnkcniiLg of the wall, due ta the prsmee of Eiumerous branched tubular TJw iene 

"para gWidularii , 11 augsMtcd by EkbmaflJ, teem* worthy of adcplw- 
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(2) The spermatic veins, which form the pampiniform plexus around t ha 
arter y. 

(3) The lymphatics, which accompany the veins. 

(4) Sympathetic nerves, which run with the artery* 

(5) The ductus deferent 

{fi) The internal cremaster muscle* which consists of bundles of uiudriped 
tmisciilar tiaiue about the vessels, 

(7) The visceral layer of the tunica vaginalis. 

The first four of these constituents are gathered into a rounded mass which 
formfl the anterior part of the cord; they are united by connective tissue, inter¬ 
spersed with which ore bundles of the cremaater interims. The ductus deferens h 
situated postero-medially, enclosed in a special fold detached from the medial surface 
of the tunic; hence it is not viable laterally. 

Tb*r i-mn m-H-fmiiit «fd ti to« rcrtnia oecele biL-ikad icip; jh ppplM U> n*«t anlmnla whito 
in ibc atnirture It distinctly cord-like. In the tea, when the Uoik* v^puali* in ilii opm 
uii j ibe atretcbwl we., iM latter in Been bo have the terra uf a wide sheet, the pw*arnteuiii, 

whkh him fl thick, rounded ed*t llw- so-calledvaecular p«H 11 of the cord. The ™wricW 

odi» of the mmoerhiurn ii continual with the parietal layer of the tmoc; U* medial mutew two 
writs pcetrrirdV ihr fold of the ductus defatens (Pile* defcrenUs). Betwncn the two layer* 

af the mesorclJum are hyadl™ nf lautriped moede Crnmn*fc»r LMemua) Met siuall vessels. 


THE TUNICA, VAGINALIS 


The tunica vaginalis ia a flaftk-like serous me which extends ihrough the in¬ 
guinal canal to the bottom of the scrotum. Like the abdominal peritoneum, of 

which it is an evagiuation, it oan- 


sista of two lay era—parietal and vis¬ 
ceral. The parietal layer or tunica 
vaginalis communis lines the sntstum 
below; its narrow, tubular part lies 
in the inguinal canal* and is directly 
continuous with the parietal perito¬ 
neum of the abdomen at the abdom¬ 
inal inguinal ring. The cavity of the 
tunica vaginalis (Cavum vaginole) is 
a diverticulum of the general perito¬ 
neal cavity, with which it commtini- 
catea through the vaginal ling (An¬ 
nulus vaginalis); it contains nor¬ 
mally a small quantity of serous fluid. 
The parietal layer ia reflected from 
Ibo posterior waU of the inguinal 
canal around the structures; of the 
cord, forming the mesorchfom, a 
fold analogous to the mesentery of 
the intestine. The visceral layer 
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or tunica vaginalis propria covert the spermatic cord, tcatEcle, and epldidymte 

The external cremaster muscle { If. cremaster extemua) lies qu the lateral and 
posterior part of the tunic, to the scrotal part of which it is attached. 

Confusion has arum ffu&a the use of the term abdominal ur bestial b^uiiuJ ring in two 
*rnHti. The ceniL la used lo dreixnare the abdorcriiL*] opnpnji of the mfiimal wind, but H k *1® 
dim mpphnl to the opening of the ravity eJ the tunic* vaffuwLiB ll ihwiU bo t be u«d in the 
tetter kmc The peritoneal ring at «ki: h the cavity of the tunica vaginalis open* into the 
Mend j>D 3 i[*T-.L'ftl sac ia dipurvffiiiidsad by the name Tight*! rta|. U ia four or fire beha (ea, 
10 to 12 ttn.) from the Unoa alba, and twn or three mchr# re*, $ lo 3 on,) b front of the flb-jwfr 
tbnl i-mtniasee. In stallions it will usually admit [he cod of the Eager readily, but it nujr to 
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■iamarnafttiy Enrro and allow a loop of Wfl (ft eater tb* cavity of the tunic* vagmiii*- It i* lwp 
,n the young fool. In the RrMaqi it ii ffmaWer and, ionwrirM partially oeduded. In man the 
cavil} 1 i almoel okay* dbmeretoer e*riy. c*«pt in ill smid portion, tha* ehdliilihig the vaginal 
ring and the Inguinal peri of the cavity. 


DESCETTT OF THE TESTICLES 

During early fretnl life the testicle is situated against the dorsal wall of the 
abdominal cavity, in contact with the ventral surface of the corresponding Sidney. 
At growth proceeds it gradually migrated from this primitive position, and finally 
pjysjt^ down the inguinal canal into the scrotum. Previous to Ha descent through 
the abdominal wait the tewtfcle is attached to the sub-lumbar region by a fold of 
peritoneum, termed the mesorchium- This fold contains the vessels and nerves 
of the testide in its anterior border. In iia posterior edge is the elongated tail of 
the epididymis, and two cords of fibrous tiaaua and unstriped muscle. One of these 
cords is short and connects the tail of the epididymis with the testids; later it 
becomes shorter, and is termed the ligament of the epididymis. The other cord, 
the gubcmiculum testis, extends from the toil of the epididymis to the subperi- 
toceal tisane in the vicinity nf the future vaginal ring. The fold of the ductus def¬ 
erens (Plica ductus deferentis) is given of from the medial face of the mCB&rehium, 
and joins the genital fold posteriorly. The body of the epididymis at this time lies 
in the edge of an oblique fold formed by the lateral layer of the msaorchiLiin, After 
the middle of fnrt&I lie a pooch of the peritoneum, the processus vaginalis, grows 
downward through the inguinal canal, carrying with it cremaster fibers derived from 
the internal oblique muscle and a Layer from tbs tiansvcraolis fascia. It Is accom¬ 
panied by on inguinal extension of the gubcraoculum testis. The latter blends 
hebw with the aubcutoneou* tissue which later becomes the dartos. The tail of 
the epididymis fimt enters the processus vaginalis, followed by the testicle with its 
mcsorchuim, which descends within this diverticulnm of the peritoneum until it 
reaches the sctolum. The ductus defer™ and ita fold descend synchronously with 
the epididymis and testicle. In the foal the descent of the testicles is often com¬ 
plete at birth, but il frequently happens that one testicle or both may be retained 
in the inguinal canal or in the abdomen for some months. In other cases tbs 
testicle may return into the canal or abdomen, since in the young fool the vaginal 
ring is large and the testicle mi all and soft, and not yet closely anchored by the 
scrotal ligament* In rare care* the descent may be completed a & late as the fourth 
year. 

The itifchimcnJ EOrtwu caHvmcd in the migration of ilia tceikk bp matter* oe which 
math mwcrtivinly etdl n^u Thm the gubcmaculLiin *m rte iid&ciait trmetioE to guide the 
eptalidymie and teetkle to the ingumjl eand perm* pLm*M«- The nhd nmitift l inguinal ring may 
(smEliate a lacui feninorte nturiCfttlufe in the abdominal wall, specially after th* of dus 

practwma vn^iiLttJin, Vuvwhut iboneoing of thfc gubenuculum vu formerly eorwid-rred U> be 
lie chirf «uj» of the drarem through the abdommid w*U, hurmm ta the intTwabdommal 
prruUir ii probably ui impatient factor. 

Indefinite Trtim liujl oi otir i. *tjdr of both iit Uu? ahdcttum] tivity or inguinal eon*! if ftot 
rare in home; this oomitUnn w troutd nyfUwofcdHa, Abdominal men ikm ia the more uaual 
Jwth of syptordikm a\ luiuh hoc*™, inguinal retention being oeuelly EoffipartUry. p The retain*! 
tretk.l*- a LuufiUy, but not niwit>-# r ifda, mbit, aad flabby, and i* rosn-fpenpiomk- The 

Phkwu* vajpnJi# piu| ib* inguinal jmrt of the guberajcuhlffl HIV ufoeDy premt* but may be 
njilisticutary The ligament of lb*- cpididym* usd the oorreipopdiina part of the meeordslum 
are oftm «o long that tbt: tell uf ib-- ^idiiyntii tony be nrvrTU. in-cbee diitent tram the 
The ebdoraitml part of rh« nmy br eight to ten (ea- 30 la 2A cm.) long, and the 

Liprn_ntc-= i l oT the- eptdkl^TnHi manb i kasgalod (10 to 15 cm. in knxtb, u-r^jfiiifig to Vennerholinl; 
thus tbr ttwtide iuay have a wide map- The vegmei fine u footr. imea doted. 

In many cnetotonk the KWtkkp Bnrtnelly irraein in the ebdcminii] emvity;: euch anLmalf we 
termed catieotidi, and inrlide the rb-phurit, some miwtivoT*, byrex elothe, entneetera ejuudillofl, 
end fcieren- In otliere the tonickd deecend periodkelly durinc the period of wytrum. and thm 
rrtura into the obdmmriL. or Lfc-y may be esnrudol nod it tree tod vohintajilj; this u trua of asoet 
rodmL*. lousy injectivnrn (toola, mbnrea, hedgehog}, end bue. 
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THE VE^CqL^ S EMIN ALES 


The TuiculK senunalcs (Fig. 517? are two elongated and somewhat piriform 
aacB s which lie on each eido of the posterior part of the dorsal surface of the blad¬ 
der. They ore partly enclosed in 


FnL Bill 1 . — ClTHffiL Gi'htj.l On«m nfr HtjllOch^ Dmui 
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On Hi unHhrtJ roiwch k« h*™ r*r ntyrwd ii»r bufbo 
■yruLhioJ glhlvl. CoTBUl of Ul^rJI RUKvIJbEU U1 irhJirtUJ \b 
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the genital fold, and are related to 
the rectum dorsally. Their long axes 
are parallel with the ductus def- 
ereniea and converge posteriorly. 
Each conwrts of a rounded blind 
end, the fundus; a middle* slightly 
narrower part, the body; and a pos¬ 
terior constricted port r the neck or 
duct- 

In the stallion they ore about 
six. to eight inches (ca. 15 to *20 cm.) 
long, and their greatest diameter is 
about two inches (ca, 5 m.); in 
the gelding they axe normally much 
smaller. 1 

The vesiculse am chiefly retro¬ 
peritoneal, but the fundua extends 
forward into the genital fold and 
hence has a serous covering. The 
excretory duct (Ductus excretoriua) 
dips under the prostate, and opens 
in common with or alongside of the 
ductus deferens in a pouch of the 
mucous membrane on the aide oF 
the colliculus seminalts. 

Structure.—The wall, exclusive 
of the partial serous comt, consists 
of a fibrous adventitia* a middle 
muscular cMt, and a mucous lining. 
The muscular coat is thickest at the 
fundus* and consists of two planes 
of longitudinal fibers with a circular 
layer between them. The mucous 
membrane ia thin, and is arranged 
in numerous folds and projections 
which form a network; the spaces 
ho enclosed present the openings of 
tuhulo-alv^olar glands- The epithe¬ 
lium ia columnar. The blood-supply 
is derived from the internal pudic 
artery* 


THE PROSTATE 

The prostate (Prostata) is a lbbulated gland which lies on the neck of the 
bladder and the beginning of the urethra, ventral to the rectum. It oonei&ta of 

1 Semtfinw* one trt both of tb t vcsiflii^ m vny Urge in the ►ridku*. Ttw wriW baa hcs 
fwr eiurt in the d^dqic room, Uhw fJ wbkh wen nhttn],, the qUkt unilateral. Tb« vm^uk 
naanbted the urinuy bladder m appearuice and costaisod ab^t a quart of thick, arabs-wtarol 
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two lateral ^bos and a conned^ i^thmua The lateral lob?S» right &nd left 
(Lobufl dexter at sinister), are somewhat prismatic in form, and are directed forward, 
laterally, and somewhat upward. The deep surface of each lobe k concave and 
partiv embraces the corresponding mfcula semin&Jk- The dorsal surface is con¬ 
cave and is in relation with the rectum The ventral surface is convex and lies 
on the obturator intenoua muscle and fat The apex is pointed and lira near the 
posterior end of the superior kchiatfc spine. The isthmus is a thin, transverse 
band, about four-fifths of an inch (c*. 2 cul) wide. It lies over the junction of the 
bladder with the urethra, the uterus maacuMnus, the terminal part* of the ductus 
deferentee, and the ducts of the veaieul® Bemmales. Doraslly it is partly covered 
by libers of the urethral muscle. 

Structure.—The prostate is enclosed in a capsule of fibrous tissue* with an 
admixture of unstripod muscle fibers. The gland substance is divided Into sphe¬ 
roidal or ovoid lobules by trabecula which consist %o a large extent of unstriped 
muscle. Each lobule is traversed by an axial duet, which gives off numerous 
tubular branches and the* ramify further in the lobule. The tubules are thickly 
beset with saccular diverticula, giving the gland a branched, tubulo-alvimlaf struc¬ 
ture. The ducts and tubules are lined with cubical or columnar epithelium.. The 
prostatic secretion (Succus prortatfaua) is milky in appearance and has a character¬ 
istic odor There are fifteen to twenty prostatic dutta (Ductus prostatici) on cither 
aide, which perforate the urethra and open lateral to the colliculus eeminaliis (Fig. 
521), The blood-supply is derived from the internal pudic artery. 

the iurfA« of tk prostata u HHnmonly Ltibenailat* in old subject*, and ■trtylfiid bodia 

fJ*A +tL\t-1LHm-,Ll*. flTUjIZrf’tLiKjUl UHl)' fc>C foiltlid In it. 


THE UTEft US MASCULINUS 

The uterus maSculnma or utrieulus pmatatirus is a foetal remnant of variable 
aixe and form, which is situated centrally on the posterior part of the dorsal surface 
of the bladder. When well developed, it consists of a median flattened tube, some 
three or four inches (ca, 7.fi to 10 cm ) long, and about half an inch (ca, 1 to 1.5 cm.) 
wide, the anterior part of which lies Ln the genital fold and give* off two slender 
processes nr eormia; the latter curve forward and outward in the fold a variable 
distance, being sometimes traceable as far as the anterior end of the ampulla of the 
ductus deferens. The posterior extremity' of the tube passes under the isthmus of the 
prostate, and opens into the urethra on the summit of the colliculus or joins a duct 
of a vesieula seminalis or has a blind end. It has a muscular coat and a mucous 
lining. In many cases it consist* merely of a very amah central tubule with a blind 
anterior end, or a band, not sharply marked off from the adjacent tissue; in other 
cases it cannot be reeogniied. It is a remnant of the ducts of Mfiller end the 
homologue of the uterus and vagina. 

THE ETJI^O-tlRETHRAh GLA ND& 

The hulbo-urethral glands (Glandular bulbourethral^} 1 are two in number, 
and are situated on either side of the pelvic part of the urethra close to the ischial 
arch (Fig, fi77) + They are covered by the urethral muscle, from which bundles 
enter the larger trabeculae of the gland. They are ovoid in form, somewhat de¬ 
pressed doreo-ventraUy, and their long axes are directed obliquely forward and 
outward. In the stallion they may measure nearly two inches (ea. 4 cm.) in length, 
and about an inch (ca_ 2.fi cm.) in width. In the gelding they are about the si* of 
an average haad-nut. 

Structure.—They resemble the prostate in general structure, but the rnter- 
1 Abo turned Cowper'i glands. 
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atitial tissue in much lese abundant, and contains much ivm muj*eLilar tissue; hcnee 
the lobulation b not very distinct, The parenchyma coruiits of large collecting 
tubules into winch numerou? aide branches open; these are Lined with cuboid 
epithelium. In the larger sepia there Eire striped muscle-fibera. Each gland ho? 
m x to eight excretory ducts {Ductus cxcrctoriii} which open into the urethra on a 
ttcriis of amall papillie behind the proolatic dud* and dose to the median plana 
(Fig 521). The blood-supply comas from the internal pudic artery which overlies 
the gland. 


THE PENIS 

The penis, the mole organ of copulation, is composed essentially of erectile 
tissue, and encloses the extra pelvic part of the urethra. It extends from the ischial 
arch forward between the thigh? to the umbilical region of the abdominal wail. 
It b supported by the fascia penis and the skin, and its prtMCratal portion is situated 
in a cutaneous pouch, the prepuce or sheath. It is cylindrical in fonn h but much 
compressed laterally in the greater port of it? extent. In the qiiiwent state it b, 
about 20 inches (ra, 50 cm,) Song’ of this, about S to S inches (ca_ 15 to 20 cm.) 



Brimctoe penia muidi 


Fla Alf.—Pi^tSi wr Bmi; Lixxiu i Vlxir. 


H free in the prepuce. In erection it incnaK^ 50 per cent, or more in length. It 
may be divided into root, body, and glan*. 

The root of the penis (Radix penis) is attached to the lateral parts of the behiaJ 
arch by two crura, which converge and unite below the arch (Fig. 577), The 
urethra jmu&ch over the isuhiai arch between the crura, and curves sharply forward 
to become incorporated with the penis. Th« body of thr penis (Corpus penis) 
begins at the junction of the crura and constitutes the bulk of the organ. At its 
origin it h attached to the symphysis Lschit by two strong flat bands, the suspeminry 
Ligaments of the penis (Ligaments suapensoria penis), which blend with the tendon 
of origin of the gridles muscles (Figa 51 S r 576), This part of the penis is flattened 
laterally for the most part, hut becomes itnmded and smaller anteriorly. It pre¬ 
sents four surfaces. The donum peots is narrow and rounded; on it are the dorsal 
arterittj and nerves of the penis and a rich venous plexus, The urethral surface 
(Fades urethralis) is ventral; it ie rounded, and along it ™hh the umbra, embedded 
in the deep urethral groove of the corpus cavern osum. The lateral surfaces are 
high and flattened, except anteriorly, where they are Lower and nmnded; they are 
covered to a large extent by a plexus of veins. The glana penii in the enlarged 
free end of the organ, Ita anterior surface or base is surrounded by a prominent _ 
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denticulated marf?iii r the corona gtandls., The is convex; its lower part 

xlopf* backward, and pmswita a deep depression, the fossa giandis, tn which the 
urethra prulmdea for about an Inch (ca. 2,5 cm.) as a free tube, the urethral proc¬ 
ess (Proccaiiifl uit^lfll), covered by a thin i&tepnaent. The urethra ws thua sur 
rounded by a circular fossa, which opens superiorly into the urethral sIdush a 
bilocular diverticulum lined by thin akin. Thy? diverticulum is filled BlBdAmHB 
with a caKMUs mass of wliacecuu matter and epitheHil debris. Behind the corona 
Randle there- is a couwttiction, the coUum gUndis. It is to bo noted, however, that 
this does not indicate the demarcation between the glnns and corpus penis, since 
the former extends backward above the corpus cavEmcwum a distance of about 
four inches {$&. 10 cm.), forming the procerus dorsalis gJoudiji {ifig. 518), 

Structure- -The penis consists essentially of two erectile bodies the corpus 
cavemoeum penis and the con 11151 ^uvernosum urethra. 

The corpus cavemntum penis forma the greater part of the bulk of the penis 
except at its free extremity. It eutbp* from each side of the ischial arch by a crus 
penis, which b embedded in the ischio-eavemosua muscle. Below the ischial arch 
the crura unite- to form the laterally compressed body of the corpus avensoiunij 
this presents vent rally the urethral 
groove (Sulcus urEthmlis) h which con- 
tains the urethra aud corpus cavrmo- 
sum nr^this. Anteriorly the corpus 
cavrmoBum penis divides into three 
processes—a long central one, which is 
capped by the glaus penis, and two 
short blunt lateral ones. The corpus 
cavemoaum is enriched by the tunica 
*lbuginea T a thick capsule of fibrous 
tissue which contains some elastic 
fibers. External ty the fib™ are chiefly 
longitudinal; intemaily they are mainly 
circular and jure looser in arrangement. 

Numerous trabecule pass inward from 
the tunic and form a framework in the 
interior of the corpus cavemasum. En¬ 
closed by this framework is the erectile 
tissue, which h readily dwrUiiguIiihcd 
from the hbrqua trabecule by ite red- 
dish-gray color and softer texture. It is composed largely of flimmls of uiwtnped 
muscle, between which there are cavernous spaot*s (Cavenut). These epacra may 
be regarded aa greatly enlarged capillaries they contain blood, are hoed with Uai 
endothelial cells resting upon a layer of delicate coiioeetive tissue', and are di redly 
continuous with the veins of the peois. Erection is produced by distention of 
these spaces with blued; at other times the spaces are men? slits. 
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In mii there are two dating corpora sftvefflMia, sq^med by ft septum pcfcl^ 
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farm an like tlv ■cplum periMrorme of 


The corpus eavemosum urcthrse (nr corpus spongiosum) forms a tube around 
the urethra, and is continuous at it* anterior end with the glmns penis. It fonnn a 
ali^t enlargement at the root of the penis, which is termed the bulb (Bulbu* 
urethra). In the body of the penis it farms a thinner layer dorsally than on the 
iudes and vent rally, The structure of the corpus cavemosum urethra is somewhat 
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Like that of the corpus caveraosum penis, but the trabecula ire much finer; they 
coiwwt of fibrous tissue, much of which is elastic, and of bundles of unstriped muscle 
which are chiefly longitudinal in direction. The spaces are numerous and large. 

In the glaxia penis the trabecule ait highly clast Le_ and the spares are bugp and 
very distensible; the titter are specially wide Ln the posterior part of the processus 
dorsalis, where they coirenrnnicate with large wins on the doieuin penis. There is 
a partial septum gland ia. The akin covering! the Rian s aa thin, destitute of glands, 
and richly supplied with nerves and special nerve-endings. 

Vessels and Nerves,—The penis » supplied with blood by three arteries, vi*, P 
the internal pudic, obturator, and external pudic. The terminal part of the internal 
pudic artery enters the root as the artery of the bulb and breaks up in the bulb into 
numerous branches. The obturator alter}- gives off the large arteria profunda 
penis, which enters the crus penis and ramifies in the corpus cavemomim. The 
external pudic artery gives off the dorsal arteries pf the penis, branches from which 
pass through the tunica albuginea. The veins form a rich plexus on the dorsum 
and sides of the penis, which is drained by the external pudic and obturator veins; 
from the root the blood m carried by the internal pudic veins. 3 The lymph vessels 
run with the veins and go to the superficial inguinal glands. The nerves are derived 
chlefiy from the pudic nerves and the pel vie plexus of the sympathetic. The former 
supply the dora&L nerves of the penis; special nerve-ending^, the end-bulbs (of 
Krause), occur in the skin of the glares penis. The sympathetic fibers supply the 
unatriped muscle of the vessels and the erectile tissue. 


MUSCLES OP THE PtH l£i iPign,. 273* 57A* 577^ Sfl I} 

l. The iHchio-caverno9us f is a short but strong, paired muscle., which arises 
from the tuber tachii and the adjacent part of the saeroNsciatic ligament, and u 
inserted on the crus and adjacent part of the body of the penis. It b somewhat 
fusiform, encloses the crus as in a sheath, and is situated in a deep depression in the 
pemimpinbrnnoPUH muscle. It pulls the penis against the pelvis, and assists In 
producing and maintaining erection by compressing the dorsal veins of the penis. 
Its blood-supply is derived from the obturator artery, and the nerve-supply from 
the pudic nerve. 

2 r The retfnetgr penis is an unstriped muscle which is a contmuation of the sus¬ 
pensory ligaments nf the anus. The latter arise on the ventral surface of the first 
and second coccygeal vertebra and para downward over the sides uf the rectum to 
meet below the anna. Here there is a decussation of fibers, thus forming a sort of 
suspensory apparatus for the posterior part of the rectum and the anus. Thom the 
decussation the muscle passes for a short distance between superficial and deep 
layers of the bulbo-cavenioflus, and then along the ventral surface of the penis, to 
which it is loosely attached. Near the glans penis it splits up into bundles which 
para through the bullion*vemMua and are attached to the tunica albuginea. Be¬ 
low the anus the muscle is attached to the sphincter ani nxtemus, On the penis 
the right and left muscle* are adherent to each other. Their action is to withdraw 
the penis into the sheath after erection or protrusion. 


THE PREPUCE 

The prepuce (Prseputium), popularly called the ''sheath/' is a double b- 
vaginal Lon of this skin which contains and covers the free or pre-scrota! portion of 

1 ll liu been ihpwrn that ihr. ui-RpinLia iptCfl of the p(liUui pwiin fwnvfl blood Kclyibd) 
from Twi which come from the penile lijrer of the premier. Tfcun may Recount for the fact tut 
the rLukb reaches its extreme lie during erect™ later than the Gotpiu cavereqeiiin penifl. 
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ihe penbi when nut erect It eonsirte of two pari a r external amt internal. The ex- 
LemaJ part or sheath extends from the scrotum to within two or three inches of the 
umbilicus, where the external layer is reflected do really and backward, forming 
the thick margin of the preputial orifice (Ostium pnsputiaJe); doraaliy it w directly 
continuous with the integument of the abdominal wail. It is marked by a median 
raphl prseputn, a continuation of the scrotal raph£. At the lower margin of the pre¬ 
putial orifice there are often in the stallion two papilbe r which are regarded as 
rudimentary teats. The internal layer pawes backward from the preputial orifice 
a distance of about six to eight inches (taL 15 to 20 cm.), lining the cavity of the ex¬ 
ternal part of the prepuce, and is then reflected forward until it approaches the 
orifice, where it is again reflected backward. It thus forms within the cavity of the 
sheath a secondary tubular in vagi nation, the prepuw proper, in which the anterior 
part of the penis lies- This, tubular cavity is closed behind by the reflection of iha 
internal layer on to the penis to form the penile layer of the prepuce. Its orifice ia 
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hurrounrlcd by a thick margin, the preputial ring (Annulus pncputiaibi), which is 
connected ventrally with the external part by the preputial frenuxn (Frenulum 
prsputii). 

The arnuigceraui'L differ ffwBL limL found b man in the fact that the ions part of the pre- 
puce Aa dwrtboi ftbtffl h rcpiivpJrat tu Ihe entire hliman prepuce. Thifl part, the pm**c« 
proper, ii vdl «m on BagitoU Motion*, nod f-u be dnrnwUmtcKi by pttUfckf dw wni*. vncKncd 
m this prepuce, out of ibe cavity of the ihutlij the UTangomeat of tho free pvt of tbe penis and 
ptrput* ia tlinri lilCR lhat b man. (In 3 iara.phimcj«if the penia ia iireJifltlLated by the prrpmiai 
ring-3 The extentd part might be diaLmguutuid u the ahenth or Tsgvrn prtd*. 

Structure,—The outer skin of the external part nsunbla that of the scrotum. 
The internal layers of skin, ms fox an the preputial ring, are almost hairless, variable 
in color, and often irregularly pigmented; they fomi irregular folds, and are supplied 
with numerous large sebaceous glands and coil glands,, which reach their greatest 
size at the ring. Beyond this the glands are absent, and the akin resembles a nun- 
glandular mucous membrane. The secretion of the preputial glands (GUnduh* 
pneput isles), together with desquamated Epithelial cetia, forma the fatty smegma 
pneputiii which bus a strong, unpleasant odor, and often accumulates in considerable 
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amount. Beneath the skin there is a huge amount of loose connective tiswe t 
except over the fHutin . penift, where the akin sb closely attachiM to the tunic of the 
erectile tissue. The external part of the prepuce is gttenjp turned by a layer of 
elastic tissue, derived from the abdominal tunic, and termed the suspensory li£0r 
meat of the prepuce. 

Vessels md Nerves.—The arteries are branches of the external pudie artery, 
anil the veins go chiefly to the external pudic vein. The lymph vessels go to the 
superficial inguinal and lumbar lymph glnnfk The nerves arc derived from the 
pudiCf ilio-h>'pogaatrie F and dio-ingulnal nerves, 


THE MALE URETHRA 

The male urethra (Urethra maftciilina) is the long mucous tube which iHtendfi 
from the bladder to the glnm* pen'll It pasaea backward on the floor of the pelvis, 
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t ileus around the Itthkll arch, forming a sharp bend, and passea forward as a part of 
the perns, enclosed in the rarrptia cavemosum urethra. It may* therefore* be divided 
into two parte, pelvic and cxtrspelvic. 

The pelvic part (Para pelvin*) four or five inches (ea, 10 to 12 cm.) long. 
At its origin It IS not distinguishable from the neck of the bladder in aixe or structure; 
in fact, no Ene of demarcation exists between the two. Behind the prostate the 
tube dilates to a potential width of two inches or more (ca. b to 6 cm.). Near the 
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fachfai arch, betw«n the bulbo-urethral glarafa, it contract* Again, forming the 
Mhm m mtrlhr*. It fa related dcraally to the rectum and £hs p™tate r Ycatmlly 
to the Internal obturator muscles, and laterally to the bulbourethral gland*. It 
i a enc!G«*i except at its origin, by the urethral muscle- 1 

The eitraptlvfc put (Para externa) passes Iwtwejen the two crura of the penis 
and runs along the groove on the YEnIral surface of the corpus cavEmo&ttm penis, 
enclosed by the corpus caverfiosum urethra and the bdbo-cavemoBUH muscle. It 
pjiRsi>a through the glana penis and projects forward about an inch in the fo«& 
glandis ns a free tube, the processus urethra; thfa part is covered by a delicate 
integument, under which there is a thin layer of erectile tissue- 

The turacn of ibe tube u Largely obliterated fa the faiwtm' omdilkm the parte- Wbm 
uwdcratelY diateaidod. fa* dbncsuiuntLi in a tune of medium sire uni « folJowa: At it* origin the 
diameter w hJtmul ball an inch Cl to 1 5 era-)- The pel vie dflantion at iw wfcl™i part tncsinurea nine 
and a half to two Lprbrr ft*. 3.S to G can.,) tmiMvenwIvj and about an inch <2 to 3 ran-) * ertfaafiv; 
it fa dtLptical in em*o-«ctfan whtan luhy distended, The uthmiu ac the i*chisl am u a Ihde 
small?*- than the initio p*n beyond this the lumen fa about oue-Mf to thwfrfeiurthe of an 
inch tea, 1.5 cm.) in diaiaeter, and is fabij uniform to the glens praus- H**e tbore fa a *Uchl 
fpaifuFtu dilatation (Fcwha navfatdariaj, beyond which the tube ronuacbo. 

The opening from ihe bladder into the urethra is termed the internal urethral 
orifice (Orificium urethra internum); It is closed incept during urination. The 
terminal opening is the external urethral orifice (Ortfirium urethra m te r u uu a) or 
meatus lirinarius- The coUiculiis seminalis is a rounded prominence, situated 
medially on the dorsal will, about two inches («. 5 cm.) behind the internal ure¬ 
thral orifice. On either side of the colliculus there fa a email diverticulum, in which 
the ductus deferens and the duct of the wicula setatnnlis open. The small orifice 
of the uterus maeculinus is placed centrally on the colliculus; it is inconstant. The 
orifices of the proetstic dusts are on two groups of small papilla?, placed lateral to 
the ejaculatory openings. Tbs ducts of the buOtt-umtitnl glands open on two 
lateral serira of smsll papilta, about an inch (du 2.5 tm.) fud5tr back and cIobe to 
the median line. The small orifices of the lateral urethral glands are situated 
laterally in the wide pelvic portion. 

Stmchire-—The mucous membrane contains a large amount of fine elastic 
fiber*, and in its pelvic part there are tubule-alveolar urethral glands (■Glnndub* 
umlhraJcs), 1 The epithelium is at ftnst like that of the bladder* then beeomre 
cylindrical, and in the terminal part is stratified squamous. In the dorsal wall the 
membrane forms a median ridge, the urethral crest (Crirfa urethralis) ; thfa tnimi- 
natc* about two inches from ths internal urelhrel orifice in the colliculus reminalfa. 

At the origin of the urethra there is a layer of circular unstriped muscle-fibers 
outside of the mucous coat. Beyond this the latter is enchwed by a layer of erectile 
tissue (Stratum esYemoGUin) 3 which contains plexuses of vdna supported by 
Iraheculs of elastic and unatriped muscular tissue; in its peripheral part there are 
numerous small arteries. There fa a slight thickening of the erectile tissue at the 
ischial areh t produring an enlargement known as the bulb of the urethra (Bulbua 
urethra). Thfa fa continued by the corpus cavemcsum urethra. Outside of the 
erectile tissue there fa a continuation of the intrinsic unstriped muscular coat,, 
consisting of external and internal longitudinal strata* with a layer of circular 
fibers between them. 

* It hu bent customary to divide the pelvic part ef the urethra fat* ptajltk and “nw' 
bnooua part*. Th™* Ictm apply WtH fa tmaian anatomy, but hare no *pec«3 yalu* in fm- 
paraliw anatomy. In tfa hone ■ pmatalK part btldlv fjuwfa, udIbm *+. mna that H and the 
iuek of the bladder top: (her are only about an inch bi Wh There a m Hto&ibrenouj part m 
the fa *hicb that term is u*rd is regard to man, afare the tube hoa a wnlap wlm envetop of 
erectile tiwuo- 

1 Two kU of gliwfa can he diatingiifahed in the pelvic part of the urythr»- Two nn tf 
oal Kfaufa occur clone to the median plane: their ducts open mto Ikrt ctf the Udbo-urethra] Rtivnrl*. 
A aeries of lateral ffand* ffxtonili on ritbor «kfa ftom a pofat near tho p«*utjc ducta to I bo aid of 
thuc pehric urethra: their ducts open fatendly, am mmtinncwl above. 
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Except &t Its origin ?nd termination the uretkp ia provided with a continue^ 
layer of striped muscle, placed outside of the erectile tissue. This i b described as 
ranuisting of two parte or mtiftdtt* 

{1} The urethral muscle (M, urethralis) 1 endows the wide pelvic part of the 
urethra, and coven* the bulbo-urethral glands. It censwta of longitudinal and 
transverse fibers, It is* compressor of the pelvic part of the urethra and the bulbo¬ 
urethral glands. By its forcible contraction it plays an important r63e in the ejacula¬ 
tion of the seminal fluid, and also in evacuating the last of the urine in micturition. 

(2) The bulbo-cavemosus muscle (M, bulbocav-eru«us) 1 ia the continuation 
of the urethral muscle on the estrapelvfc part af the urethra; it extendi from the 
ischial arch to the glann penis. At the root of the penis it is the thickest, and 
forms a complete layer of circular fibers which enclose the corpus cavemosum 
urethra. Beyond this it diminish^ very gradually in thidmra^ and consists of 
fibers which ariseon a median ventral raphlfe and curve around the corpus cavemcwum 
uretl™ to end on the tunics albuginea of the corpus cavemosum. Its action ia to 
empty the extrapelvic part of the urethra. 

The isduo-ufflthreJ muscles (Fig, 577} are small bands which arise on the 
bchia] srch and emra of the penis and pass forward to become lost on the ventral 
layer of the ureth ral muecle. They may assist in erection of the penis by everting 
pressure on the dorsal veins. 


GENITAL ORGANS OF THE BULL 

The scrotum m situated somewhat further forward than in the horse. It m 
ovoid, but compressed from before backward, is long and pendulous, and haa a well- 
marked neck when not contracted. The skin here is usually flesh-colored, but m 
some breeds it is more or pigmented ; it is sparsely covered with short hairs. 
Just in front of it are four (sometimes only two) rudimentary teats. 

The testicles are relatively Earpr than those of the horse, and havo an elon¬ 
gated, oval outline. The long axis is vertical, the attached border being posterior. 
The medial surface is somewhat flattened, A testicle of an adult bull measures on 
tlie average about four or five inches (10 to 12 cm.) in length, exdotiv* of the epi¬ 
didymis; with the latter the length ia about six inches <15 cm.). The width is 
about two and a half to three inches (ca, S to 8 cm.), and the anterior-posterior 
diameter about the same, Thu weight ia about ten to twelve ounces {ca. 300 grama). 
The tunica alhugm^a ia thin; it contains many elastic fibers, but no unstriped 
muscle. The parenchyma is yellowish m color. The mediastinum testis is an 
anal a trend of connective Uhkue (about 5 mm. in thickness), which descends from 
the upper part of the attached border deeply into the gland. From it the chief 
trabecula? radiate, hut distinct interlobular septa are not present. The aranmif- 
ofdub tubules form in the mediastinum a network, the rete testis. The efferent 
ducts from the rete, a doruu in number, leave at the upper end of the mediastinum . 

The epididymis i* very closely attached to the testicle along the posterior 
border of the latter. The head ia Tong; it cur™* over the upper extremity and 
about a third of the way down the anterior bottler of the testicle; it ia covered by 
an extension of the tunica albuginea. The body is very narrow, and lies along the 
lateral part nf the posterior border of the testicle, to which it is attached by a narrow 
peritoneal fold. The tail U large and is ckxdy attached at the lower extremity of 
the testicle. 

The spermatic card and the tunica vaginalis are much lunger than in the horse; 

t Foffenfriy termed W ileon’i muscle, E Fonuriy called the screl-craUsr coin*. 
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the orioni-inguinAl part of the cord is about eight to ten mcma (20 to 25 cm.) in 
length. the cremaster esLemus is welt developed, and almost completely encloses 
the tunic to the neck of the scrotum; it is inserted about at the level of the upper 
pole of the testicle. The vaginal ring is relatively very a mall, and is about four 
inches (ca, 10 cm,) from the lluea alba. Hie cremaster mternua is feeble. 

The swr™dn n^rda emerge through the Utef*] of the eubeuLiDHUi imuImI ciagi, «m1 

mtvt ^cunawarf and mwmrd En Ebe aeek of the scrotum. The riogp about four (ol 

10 cm,) W indintvo end a half Ks thlM S»eh« (fl to B emA apart. ft aniiaalj fin food ronrf^ 
tuna Lhm is a La/gr mw cf fat above the neck of thr BCTOtiUl, between the ppcnnatic &adM. TJw 
iri^cfthatmi extends to thr bottom of the tunica TifbikUl, farming * atiram ToM (on. 1 cm- 
whkh mi, imchm the epsdidymb to the ppiteriof pul cl the tunic. 



Tta. m-ORViftiL Yirw ur CWrr*L Om&a « or flnn. 

The mjeumid nun1 pfra-ents «v*i*l fpechl fflitin in ihe bull. The ^omLaii ring it very 
long. lu ihunra border, fanned by the edgr the interna] oblique, b dspdwHlt concave ud 
b knKhfltt* kn iu medial part. The long aau of the ■obcuUMGW no* u directed «itwanl r for* 
wan), and downward. The apexmatk wrd lies in its lateral pan, the rtttfn*I pudie vessels in kn 
middle. A muaeuLir band about an inch wide, det-ebtft fnam the mtenu] oblique BUld* chuh 
the Uimd idde of the vaginal ring. 

The ductus deferens is small an caliber and has a much thinner wall than that 
Of the horse. At firet it pursues a ftexuous course upward dong the posterior 
border of the testicle* then becomes straight and lies m the posterior part of the 
spermatic card. The genital fold is narrow, so that tlw ducts are closer together 
in it than in the horse. On reaching the posterior part of the bladder they are in 
apposition for & distance of about four inches (10 cm,) r flanked and overlapped by 
the Yigieuls seminales- They form ampulla about four or five inches (10 to 12 cm.) 
long and half an inch (1.2 to 1J5 cm.) wide, the mucous lining of which is plicated. 
They then pra under the body of the prostate and cnd f just medial to the duct* of 
the vesicul* scminaJcs, is slit-like openinp on either aide of the colliculus seminalas. 

The veelcti!* semiafllea arc not bladder-like Baca, aa in the horse, but are 
compact glandular organa with a tabulated surface. In the adult they measure 
about four or five inches 10 to 12 cm,) in length* two inches (S on.) In width in 
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their largest part, and an inch or jnofs (cs. 3 cm.) in thickness. The dorsal surface 
ef each faces upward and medially srid u partially covered with peritoneum. The 
ventral surface faces in the opposite direction and m non-peritoned. Each may be 
regarded as consisting of n very tbick-wal3ed, sacculated tube, bent on itself in a 
tortuous maimer. Thus tube, if straightened out, would bo about ton inches (25 



7\x Os*O m*» » neu_s 

DM*tVlE». 

Tfc* ri*Si ^Hili ta wuiiHd tUe 

drtbKl li» 1-hHirwlMi Ow cU*HMk& til iW 

pflnLOHftUB, 3. l'r»EW; i, IhhLj id pinM mSm b 3, r»un4» 

Mtiiralu-; 1 urethral X WlW-arrtAraJ 



Col« 

ptasdia 


Ji&tAc 

SJUiraftl 


jAWVtii 

PrcpuOl 


Ftn, $a*|—A ptfumoih Pim or BvLLcT.irr 

Vra*. lAtm 



h*. I MA" € p^nmi?jr or Cllyk X.r**-rHu* trr Dru. 
I, Fmu» *\m±ii ; p*rm dWi niiQiul. r iMn; $, 

Tb* Lucmrn nf UhP MT^rm 

■ areuiul Lh« urathral Iuhh t 


cm,) in length. They xr?. commonly unsymmetrical in ske and shape. Short 
branches sjv often given ulf from the chief tube. The excretory duct opens at the 
colliculus seminal is h just lateral to the ductus deferent 

The pin«lnn? nf the v«kuJ* L* mukral by a thick tapsuLf Gbraui tiaduc and unatriped 
numrfe, ^kh munlsiM it in it* bent rendition ami him p-nil* trabecule betwwn th<? dvnjli. 
Th*r*i.*™i«JpLri*] jplo tAkh the HCKtUrii fanuil in I its slveoli pu*m Theta*** Central 
eajuvi uml 4y<nh) air km*d with wjlusmur H-psrtlwbjiyai. Gn spwhPH of thin fttmeture the term 

jd*ru|L|iJF vsnpuUm U prfJcfTcd by snfnc ROAtOmtitfl- 
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The prostate is pole yellow r m cntor, and concerts of two parte, which are, how¬ 
ever, continuous with each oibeib The body (Carpuii pttittate) k a email mass 
which stretches act™ the donsal surface of the neck of tike bladder and the origin 
of the Lirulhra. It measures about an inch and a half (ca. 3.5 to 4 cm.) transversely, 
and about half an inch (c* T 1 to 1-5 cm.) in width And thickness. The pw^ dis¬ 
seminata surrounds the pelvic part of the urethra; dorsallv it forms* layer about 
half an inch (ca. 10 to 12 mm.) thick* but ventrally it is quite thin [ca- 2 mm..)* 
It is concealed by tbe urethral muscle and its aponeurosis; hence it often escapes 
notice, hut ia twj evident on cross-section (Fig. 525). It has ■ branched tubular 
structure* and the interlobular tissue contains a large amount of inirtriped muscle. 
The prostatic duets open into the urethra in rows, two of which are between two 
folds of tbe mucous membrane that proceed backward from the colliculus seminaJis; 
two other scries occur on either aide* lateral to the folds. 

The uterus maseulmu* appears to be absent usually. Ellenberger states that 
ft opens between the ejaculatory orifices* while Martin says that it usually has two 
orifices at the colliculus, but that it often Unites with the ductus deferana. 

The bulbo-uretbral glands are somewhat smaller than in the stall Sun. They 
arc liable to escape notice, since they are covered by a thick layer of dense fibrous 
tissue and also partially by the bulbo-eavemosus muscle. Each has a single duet 
which opens into the urethra under cover of a fold of the mucous membrane. This 
forms a blind pouch one-half inch deep, on the wall of the urethra. 

The penis » cylindrical* and is longer and of very much smaller diameter than 
in the horse- Just behind the scrotum it forma an S-sh&pcd curve, the sigmoid 
flexure; thus about one foot of the penis k folded up when It ia fully retracted. 
The flexure is effaced during erection. The glsns penis is about three inches fca. 
8 cm.) in length. It k flattened domo-ventrally, and its extremity ia pointed and 
twisted. The external urethral orifice k situated at the end of a groove formed 
by ihk twist; it k only large enough to admit a probe of medium aka. Even in 
the non-creel state tbe penis is remarkably dense and firm. The tunica albuginea 
k very thick, and encloses the urethra ; it k composed of dense white fibrous tissue. 
In the first part, a* far as the first curve, there is a thick median septum penis. 
Beyond this there k a central axial band of dense fibrous tirauo from which numerous 
strong trabecuk radiate. The erectile tissue is small in amount, except in the root, 
*0 that the organ undergoes; very little enlargement in erect Ion, the chief effect 
being increased rigidity. The wails of the cavernous spaces are fibre-elastic, not 
muBcular. 

The length of the penis in the adult w about three feel (cl 9Q cm.). The sun are flattened 
EaCf-mJJv; they mn lhjh a wdUIevdoped c^rpua tavrJtt iMLim jusd iiLUeemtu belkin* eneftes r whsm 
pf wjikh open directly into die m-wjwa The pupprtwifj- liRPRirm* pie mtifind t* the 

ventral ridge cm the ipaphytu pel vis. Tbe body k «mnrbal Rat ttn^J dono^ventnlly heyood 
tbe b»t eurvt The cKtremlty <nf ib gkui b i^ytnjtuTiticil, the urethral orifice being situated 
^■rtHJO-l»UTHJ]y. The itkn* n>nbdn« only a thin snprrtiriid rimum of per^tClr iohup, ind biirt 
uoderxooe little enlargement in ereelioQ. In the body of the peak there a a kn^tudinal vnn eft 
either side in tbe ventral pert J the mtpki* cav^mreiuiru 

The bulho-tavoraosua muscle present* aevend remarkable features. It k for 
the greater part an inch or more (ca- 3 cm.) in thickness, but its Length k only 
sue to eight inches (IS to 20 cm.). It is covered by a strong aponeuro^ ami is 
divided by a median raph£ into two literal halves* except at its origin. It 
diminishes in saw? from behind forward, and Its anterior extremity is pointed. 1 

The isthichcivemofiiis musclo resembles in general that of the hor» f but is 
flattened laterally. It is covered by a tight aponeurosis. 

Tbe retractor penis muscle resembles that of the horse in origin. Its two parts 

1 In the sheep *nd somftinus in the ox there is s in isdikhulbapup which ctfuiii* of fibs** 
Lknc «E«nd actoafi ithe initial part i>f the b-uLbo-rnvmuwuj. Fibers which extend fiwn the utchial 
web over the bulbourethral ijliuvd form the m. bchw-giapiiulam. A urathio-eavafiuMui iquhIc 
is suEBptimw presenti it eonaisU of fibres which arise un the urethra near the ungin p* the buibo 
□lvrmrMuii uul md aa Ebr kUcr uul the ifdlkw^Vensu*Ufl- 
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are about an inch (ca. 2 fa 5 cm.) apart on the root of the perns, where they lie 
tn a grove nn either aide of the hulho-aivemoHUfl. They then cotoe close together 
and pms on either side of the ventral curve of the sigmoid flexure. Further for¬ 
ward they are on the ventral surface of the penis, and end about five or rix inches 
(ca. 12 to 15 cm.) behind the %]um. 

The prepuce is very lung and narrow, Its orifice k about two inches (ca. 
5 cm.) behind the ombilicua: it is only large enough to admit a finger readily, and 
k surrounded by long hairs. The preputial cavity ia about fifteen inchen {35 to -lb 
cm.) long and a little over an inch (ca_ 3 cm.) in diameter. The lining mEmbranc 
forms longiiudinaJ fulls; it ia covered with squamous stratified epithelium, and 
haa coiled tubular glands. The penile layer is landless, and is reddish in color. 
It presents lymph nodules in its posterior part. 

There arc two paire of preputial muscles which ore derivatives of the cutaneu* 
iullscLc. The anterior preputial muscles or protractors of the prepuce (Mm. 
pneputiidea cranial es) are two flat bands, two inches or more {5 to 6 cm,) in width, 
which arise close together in the xiphoid region, about eight inches (®Q cm.j in 
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front of the preputial orifice. Traced backward they diverge, leaving the umbilici*# 
and an area about one and a half inches wide free, and then unite behind the pre¬ 
putial orifice- They draw the prepuce forward. The posterior preputial muscles 
or retractors of the prepuce (Mm. praputiales caudalce) arise in the inguinal region 
and converge on the anterior part of the prepuce. They draw the propuce back¬ 
ward. 1 

The urethra in ita pelvic part ia about five inches (12 cm,) long r and k of 
relatively small and uniform caliber. The urethral muscle encloses the tuta 
vcntrolly and laterally; it ia very thick, crescentic in oroiid-aectiou r and is covered 
by an aponeurosis, Doraally the aponeurosis is thick and the muscle absent. 
Inside of these the pais ebsseminata af the prostate surrounds the urethra aa far 
back as the bulbo-urethrai glands. The colliculus seminafis k a rounded promi¬ 
nence about an inch (cs. 2.5 cm.) in length. On it there are two adit-like opening*, 
situated close together. These are the ejaculatory orifices, at which the ductus 
deferens and the excretory duct of the vealcuk stminalk open. The urethral 

■TbwmuKirei^rtblcrttapa^dcRlof varutkm. Thr rciny-tor may Y* ■hunt. Mbjsv 

come in from the eulancua on either side, dip under the prnlrieUjir, akd on married Lniw 
the nkin ju*t behind the preputial opening. The bomolofue of liuc pratnetar ia jinwni m the 
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ct*¥t extends forward from the colliculus, and two mucous folds p 3 ^ backward 
from it and diverge. The mucous membrane behind the colliculim is red in color. 
The nxtmpelvic part ha* an enfaigumeiit, the bulb, at its ungin; it then gradually 
dtminiiihes in diameter, and us rektivety very small at its termination. Other 
features have been mentioned in preceding pajagraplu. 

Tb? h*i\h uT tiie urethra luu a thick iinsir* rndoung a hixhly dervefciMd. rr*cipe 

timiiA The eavrfYiuua spun are widr; their tfbJIs arr reiaUveiy thin Mid waikj m fibnju* u*- 
pjr end iifielripwl fttUtfe. On CToe*Hseclim EpaiLV uttrice we ’nsible laimfly. Further fonrwd 
the umbra b cumxmdvd bv a wrll-deve toped cornua cavenwwuin, which = thkkcrt veniFftUy; 
here ad Alton- of considerable »i*e ocenra an each aide. 

In the ram the genital organs resemble in general those of the bull. But the 
teeticlcft are relatively much larger; a testicle of an adult ram may be lour inches 
(ta. 10 era.) tong and weigh about nine to ten ounces (ca. 2,50-300 gm,l, They are 
broader in proportion to their length. The prostata ia entirely disseminate The 
butbo-urethraJ gLandff are relatively very large- The peculiar chamoler of the 
terminal part of the penis ia shown in the annexed figure. The urethra Ilea in a 
groove <m the ventral surface of the corpus cavenioeum. Its terminal part pro¬ 
jects commonly about an inch and a hail (ca, 3-4 cm.) beyond the gjnns perns* 
forming a twisted processus urethra. 


GENITAL ORGANS OF THE BOAR 
The scrotum Is situated a short distance from the anus, and is not ao sharply 
defined from the surrounding parts as in the other animals. 

The testicle* are very large and jsj* regularly elliptical in contour. They are 
placed so that the J&ng axis is dirWrUd upward and backward, the free border being 
superficial and the tail of the epididymis highest. They are comparatively mft in 
texture. The tunica albuginea contains much elastic tWud> but no muscular fibers. 
The mediastinum testis is an axial strand of fibre-elastic tissue, from which inter¬ 
lobular aepta radiate. Other septa are given ait from the deep face of the tunica 
albugjnea. The interlobular tissue w abundant, and the lobulation correspond¬ 
ingly distinct. The parenchyma is gray and often dark in fat animals- There is a 
reie Unrtis from which seven or eight efferent ducts proceed to the epididymis. 
The epididymis ia closely attached to the testicle; its toil b very' large and form* a 
blunt conical projection at the posterior end of the testicle* 

The epttmalie cord is necessarily very' long (20 to £5 cm. in a boar of medium 
hag). The ductus deferens in its testicular part u flections, and is closely attached 
by the tunica vaginalis; it forma no distinct ampulla. The cremaster extemus is 
well developed, and extends to about tha middle of the scrotal part of the tunic. 
The vetioil* seminales are exceedingly large, and extend into the abdominal 
cavity. They arc three-sided pyramidal masses, am in apposition with each other 
medially, and cover the posterior part of the bladder and the urtrifus, the ductus 
deferentes, the body of the prostate, and the anterior port- of the urethra and bulbo¬ 
urethral gland*, They are pale pink in color, distinctly Lobate and glandular tn 
*trticture r and are enclosed in a thin fibrous capsule* Half a rioacn or more large* 
thin-walled duets emerge from the medial surface of each and converge to a much 
smaller excretory duct. The latter psawa back lateral to the ductus del nrens* and 
term inatafj at a aht-like opening on the ooUjeutus seminal is. The two ducts may 
unite. 

In tbs adult hour tlw vuioils uv ibml fira to ik indJn fea 12 to W m.) ^ 
t hast LdcIlm {e*. 5 to 0 cm-} wi dsb ¥ and on# hk! ■ half to two jiw-bra w*- 4 to S an.) thy t; In p 
wr ^h about [5 to 8 ounces Mich- They hive a bnmd»d tubular ■fattrttm *nd mr* daUnedy di- 



602 


GENITAL ORGANS OF THE BOAJt 


vidad mW InVulrtL Many of the tabulm an? r *tm*dy wide much as 2 mm. in diameterl, and 
are beset with h&y Jikc Bitcnckus uml ehorV wide bnPirW- 'H*** *pv*« of Ihr lobaLn &m 

niLciMmled by i he '.£Tcrenl duerts, The cavities are lined by n. ufcngje layer of columnar wll*, The 
^FCiMin ii thick and lLiibkl r and bu an acid Prartka. 

The prostate consist* of two parts* as in the os. The body is about an inch 
( 2.5 cm.) wide, and overik* the neck of the bladder and the urethra at their junc¬ 
tion. It h concealed by thn vettirulw sernlnaJca. Thu pars disseminata forma a 
layer which surrounds the pd vie part of the urethra, and is covered by the urethral 
mtiacle, except donsdly. 

The uterus nuaseuUnus is small, and appears to lie inconstant 

The bid bo-urethral glands are very tftigu and dense. They are somewhat 

cylindrical, anti lie on either 
side of and Upon the posterior 
two-thinls of the pelvic ure¬ 
thra . 1 In a large boar they 
arc about five inches fra, 12 
cm.) in length and an inch or 
more (ca. 2.5 to 3 cm.) in 
width. They are partially 
covered with a layer of stri¬ 
ated muscle (M* buibo-glan- 
dulaiis). and have a lohulated 
surface. Each gland has a 
large excretory duct which 
leaves at the deep face of the 
posterior part, perforates the 
dorual wall of the urethra at 
the ischial arch, and opens in 
a eul-de-ac covered by a fold 
of mucous membrane. 

Il is Uj he noted that the*! 
acc4»hury elands arc- very b m all u: 
mti'ii wimU irtiirh haV* Iteen *ar*!LraL«i 

*ady; iih*biJb*> j wreihT^i^andH may 
be only about nn inch loan in durii 
■ubjentJ. 

The penis resembles in 
general that of the ox. The 
sigmoid flexure is t however, 
uUHiutil The anterior part 
has no gtftos f and is spirally 
twisted, especially in erection. 
The external urethral orifice is 
slit-like and IS situated vent ro 
laterally, close to the pointed 
extremity. The penis in the 
adult boar measures about 18 
to 20 inches (ea. 45 to 50 cm.) in length. Its miiades resemble those olf the hud. 
The bulbo-cavemosus is very strong but short. The retractor penis arises from 
the third and fourth sacral segments; its two partes run backward and a little 
vent ml Ly on each side of the rectum to the perineum, where they reach the urethral 
surface of the penis; they end on the ventral curve of the sigmoid flexure of the perns. 

1 Wh™ hurt U nr-H in ritu, they are in jsari three aided, with rounded vd$w. They an? In 
con tv t with each n: her U> a &j\ imdc-nihLc ml+til and rover Lhr urethra dually and lalmllv. TTw: 
urethra] muscle partly cover* tlwir SaLfral rurfscM, 
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The prepuce baa a narrow nrificej around which there are stiff hairs. The 
cavity la very tang, and is partially divided by a circular fold into a posterior narrow 
part and a much wider anterior part. The fining membrane of the posterior part la 
papillated, and is in does contact with the penis; it contains numerous lymph 
nodules, tie largest of which occur in the fundus. In the dorsal wall of the wide 
part there is a circular opening which leads into a Bui-de-Hsc, the preputial diver- 
tkuluicL. Tins pouch ia ovoid in form (when distended], and varum greatly in size 
in different subject*. It extends for the meet part backward over the narrow part 
of the prepuce. Its cavity is partially divided by a narrow upturn. It contain* 
usually decomposing urine and macerated epithelium, which have a characteristic 
ftHri very* unpleasant odor, Goncrementa have been Found in it, 

Otlrusikp Fcwind that 
pieuufd 9 cm, m hmgth, 



En&ioJy derived from f-'h* huEUQbDguc of the protractor oif tlw jsfcptiee of rumiisiurl d 


The urethra ha* a very long pelvic part («l 15 to 20 cm, long in the adult); 
it i* covered (with the pm disseminata of the prostate) by a thick urethral muscle, 
except doraaliy, where there is a dense fibrous layer, Surrouading the mucous 
membrane there is a rich venous plexus, which is regarded a* a stratum cavemoeum. 
Outdde or this the pare disseminata of the prostate is easily distinguished on cross- 
section bv its yellow color. The prostattc ducts are numerous and small. The 
ductus deferent™ and the excretory ducts of the veskula? eemmales have fltit-fiike 
opening* doee together in small diverticula on either side of the colliculus seminalis. 
The latter has the form of a round prominence, A small uterus mascuhauE may 
occur in the colliculus between the ducts, but ft is often absent. There is a distinct 
bulb at the root of the penis. It ha* a dense covering, winch in part resembles 
fibro-cartitage. The erectile tissue here is highly developed. The cavernous 
epacw are Large, and the trabecutoe contain murh unatnped muscle; between the 
sparea there are numerous arterirs. The penile part is of Kirmll caliber, and t* 
surrounded by erectile tissue which, however, docs not extend to the extremity oF 


the penis. 


MALE GENITAL ORGANS OF THE DOG 

The scrotum is situated about half way between the inguinal region and the 
bjjuj. The skin covering it 18 pigmented and is covered sparsely with fine hairs. 
The raphl is not very distinct. 

The teitjdfs arc relatively small h and have a round-oval Form. Trie long 
axis in oblique, and is directed upward and backward. Tin? [uedinsftnnun tcatis 
Is central and is well developed. The epididymis is large, and is closely attached 
along the dorsal part of the lateral surface of the 

The spermatic cord and the tunica vaginalis are long; they c trm the ade of 
the penis very obliquely. The upper end of the tunic is sometime* closed, eo that 
them is then no vaginal ring. Th* ductus defcreates have narrow ampulls- 

Thc vesi culie seminal** are abt*enl. 

The prostate is relatively large; ft w yellowish in rotor, dense fn tftnicture. 
Kkd lies at or near the anterior border of the pubis. It m globular, and Rurround* 
the neck of the bladder and the urethra at their junction. A median furrow indi¬ 
cates a division into two lateral lobes. The capsule and stronta contain a large 
amount of unatripod muscle. The duel* are numEnjut Lobules of prostatin 
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tissue (pars disseminata) are ah» louud In the wad of the urethra fora short distance 
further back. The gland is subject to much variation in rise, and is often enlarged, 
^Specially in old subjects. 

The poriiM nf the ptraLatfl vum When iht bladder is enpty and euM reeled, ihe gUnd 
u €ctin3y In the pehic cavity and may be an bri* v£ few#* l*hitfd tin antcriar bohJer of the 
pubk Wien the bladder ia Full, the prmtale u dim largely or entirely prcpubk 

The uterus masculln us is a small compressed saccule in the colliculus seminal!^ 

The bulbo-urethral glands are absent. 1 

The penis presents several special features*. In its posterior part there are two 
distinct corpora cavernosa, separated by a median septum penis. In its anterior 
part there is a bone h the os penis, which in large dogs reaches a length of four inches 
(ea. 10 cm.) or more. It is regarded m a part of the corpus cavcmoeiun which ha* 
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ossified. Vsntrally it is grooved for the urethra; dorsally it is convex, and an¬ 
teriorly it becomes smaller and has a curved fibrous prolongation. 1 The glacis 
penh is very long, extending over the entire length of the m penis; its anterior 
part, the pars tonga glandis, is cylindrical, with a pointed free end; behind thib 
there Is a rounded enlargement, the bulb us glandis. Both are composed of erectile 
tissue. The two dorsal veins arise from the bulbus gfandis, puss backward on the 
dorsum penis, and unite at the ischial arch. A small muscle (M. compressor vent 
dontaiia penis) arises from the tuber iscbU on either side; the two converge on the 
dorsum penis near the bulbu* gland b, They compress the dorenl veins., and may 
also tend to elevate the penis and thus assist in copulation- The other muscles 
offer no features worthy of special description. 

■Tb^y ait present b tha cat. and an the *bt of a pea 

1 la the young iiitjttt il hu a probopikii wpoml of hyaline cartilage, which beoqma 
fibrous later- 
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Th* CAVOTHHU incd nf ihc g£ini pBUA Ut VEfUUlll Ut dkl»Tl4Tr Vs» Fmf llUrt- ikrtfR Chllt 
ilw fcp&riM uf ti# pan low “TTJ rnnibuiMU nitJh vtliii wbith From ihe penile- brer of lb# e»t- 
puee, wid Kavq no arterial blood nupply, Thu erwtilo Imw of Lb# bulbuj sbmdia ncm iW 
blood by vohh which rartn# from the pan lutijtfi This arrangement m comidcrel to Kftwnt for 
the E^vctiun of the bulbua during wpoWnce, mjhJ th» flatrana with which mrtJoti fuWkdnfc. 

The prepuce forms a complete sheath around the anterior port of thr- penis. 
The outer layer is ordinary int^ment. The inner layers are thin, reddish in 
oator* end glandless. The- penile layer as closely attached to the pars lunga glandis* 
more loosely to the bulbus glandis, There are many lymph neduira in these layers* 
which are specialty large and often prominent an the fu&duaof the preputial cavity. 
The protractor muscles arise in the xiphoid region and decussate posteriorly around 
the extremity of the prepuce. 

The pelvic part of the urethra is relatively long. Its first part id enclosed in 
the prostate. 1 At the ischial arch the urethra has a welMcvetaped bulb* formed 
by an enlargement here of the corpus eavemosum urethrae- It ia divided by a 
median furrow and septum {Septum bulbi urethra) into two lateral lobes or hernia 
pberes {Hemisphere bulbi urethra)* and is covered by the strong but short bulbo- 
cavemoaus muscle. The other erectile bodies have been described. The urethral 
muscle is very strung: it encircles the urethra fruni the prostate backward and has 
a median rapbfe dorsally, The ischio-urethraJ muscle mw* from the tuber Isehii 
and ends on a fibrous ring at the symphysis isehii which encircle* the dorsal veins 
of the penis, 

'This u clinically important,, since enlargement of the- peoatale may interfere with mkv- 
tvfilkia. 


THE FEMALE GENITAL ORGANS 

The female genic a L organs {Organs genitalia feminine) are; (L) The two 
ovules, the essential reproductive glands in which the ova are produced ; [2} 
the uterine or Fallopian fufoeSi which convey the ova to the uterus (3) the uterus, 
rn which the ovum develops; (4) the vagina, n dilatable passage through which the 
feetut us expelled from the UtenJA; (5) the vulva, the terminal segment of the pnilal 
tract, which serves also for the expulsion of the urine; (fi) the mammary glands, 
which are in reality glands of the skin, foul an* bo closely associated functionally 
with tt? generative proper that they are usually described with them. 


GENITAL ORGANS OF THE MARE 

THE OVARIES 

The ovaries (Ovaria'j of the mare are Ijcan-Ahaped, and are much smaller 
than the testicles. Their tdze varies mrn-h in different subjects, and they are 
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normally larger m young than In old animals; one ovary is often larger than the 
other. They ore about three inches {ceu 7 to £ cm.) long and an inch to an inch 

an 
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The stroma of the ovary (Stroma ovarii) is a network of connect ive tissue. In the 
mcshi^ of ihe struma there are (in young MbJfCtfl) numerous ovisacs or foliiculi 
oftpharir containing ova (Ovula) in various stage* of development. The immature 
ovum is surrounded hy follicle cells; those more advanced in development are 
endued hy sevend (&.•£) layers of fullide celts, forming the stratum grarnHosum, and 
by a condensation of the at rum* termed the theta follieuli; within the theca is a 
Quantity of ftuid p the liquor folHculi- At one point, the follicle cells are heaped up a* 
a port of mound (Cumulus ofipbOfUs)* in which the ovum lh. enclosed, Such S&CI 
am termed follieuli ntiphori vraieulosi ; 1 they enlarge els they mature^ becoming 
visible to the naked eye as vesicles with a diameter of a centimeter or more, Yi r hen 
fully developed the follicle* are superficially situated and often project slightly 
from the surface of the ovary. At intervals follicles rupture and their contents 
escape. This process, which seta free the ovum, i* tinned ovulation; it 

take* place in the man only 
at the ovulation fossa, and 
occurs during the periods of 
artiuHL 

TV ■lioetarc df fcbe ovanf ol 
the miur ia preidUr differ* fmoi 
[bus of other Miimnb at the foet 
iki It does not comut of a cortcs 
(ion* parmchy, b which 

Ibc foiliclw PrJT rftuatWp pwl a CQfr- 

dulls utriia vascuIom),, which eon* 
iiuiu Ebr vehkLh aaL'J nerve* This 
BJHWiBPTiirfU jnjpn»efil in ibi fcvILU, 
but liner the fwlidra brownn di»- 
Enhitied liLrougfiout the interior of 
ihc jcluul, and iV VAACUlsr KMC U 
superficial. 

After rupture of # Wlkb, it* 
cavity ia pertly «qupied by a Wad- 

rlut, Hraaiitutinic wbm may be 
Imnrd a e*f pul nit PJJU. fly prnljl> 
enrikm and tuLwmml and fatty 
ehsngOB,. the follicle crll# are trenfr- 
fanned into lutem fartnin# a 

yelkrtr triads known M jl ^orpua Is*- 
trortu If bnpregnaiian takca jdace, 
Ibe nccompariyirilt tnctw*xe in o*- 
rularity of the orjpuw may cause 
ilui »roui luteuni so reach a tan* 
mr.: I/ tinplT*tia [jut! tkra IU>L uc- 
rar, El IP much nnalErr. and » 

Hontr Tvpfciced by scar tissue, form- 
tbi 1 corpus alblcani a. Abr-raum. 

It ibeidd V noted thal in tbe mare corpora lute* do net project from the titrfaee of the 
ovary « i< the case in the cow and pq F but a hr embedded in the ovary. 

In the new-born foal lb etirin rur Urn and ovil Ln form. The fie# border la convex and 

bi cowered b ." 

b diatinipib 

"** nrt * 1 r y ^ [|| t * _PM_M_I_|_I_ 

Wakleyer the mm%Q timituu peri toim-i, Ai growth pn»Mdi tbe ovary gradually bwusta Vat 
imlll it iraLitom i Ln dsflnjttv# curved ghnpt. The germinal epilheliuna is then limited to like ovu- 
UtaHi foma- TV ovary migrates somewhat during development from it* primitive pewitim, 
which u tbe same u that cl Stic Eentidc. 



r» B3£—AcWMMiHi? IE m EH T 

H til rki. FUrtit tTV AWit dTAm t«V IVjm J 

Th* fUnri afftrt cbtSy ik fm kihr [uro*f ia Spin] ud 

tb lllnnS ud f«Ib OJ thl UH fairtthd by JfrtlidiiiJ *rpi*fc#Limn 4 J r 
f. bnuanttt itUud Iii»c-J3L1; t, G^n^pb rj crrnr 7 . ^ Rcnhna (rf 

Mi»™ |nU; 4 . pnmwl rpM h'iiurn-: ly iw i Il »Lkh r**rh Iba 
ptiij *4 Lb* i4l«db«d botUrr l>T,«. Ttu UlbH- rvpfwtnta Lh* bitu* 
wfciit ibe il*rp <bprwiiftn u iLt Ut iMUib-j i» ib* ^vidiLJU f«. 
(tlJ-alH-ft*!, kt LuMfdv'i 4 Liu] 


In old antm*ln the ovadcs commonly consist lirgcEy uf fibrous ;issue, in which 
llicre Arc often cynsto qf various seigsl The ova, present in enormous number at 
birth, have then been extruded, or destroyed by phagocytic action or degeneration, 
Vtfisclii and Nerves-—The arteries of the ovary arc derived from the ovarian 
artery- The artery' h relatively large and \b flestuoua-; it reochea the attached 
border of the ovary by prosing between the layers of the mcsovariuin. The veins 
are large and numerous. They form a plexus somewhat Like that of the spermatic 
t AJ*g known m* CruAan follicle*. 


HIE FTtflUXE TUBES—THE UTCftUS 
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cord. Th * lymph vessel pa* to the lumbsr gland* The oem« ore derived from 
the sympathetic System through the renal and aortic plexuses. They accompany 
the arterial branches, 

THE UTERINE TUBES 

The uterine or Fallopian tubes tTub* u teri me) art as excretory ducts of the 
ovaries, aiate they convey the ova from, the reproductive glands to the uterus. 
They are not, however,, in direct continuity with the ginnda. but rather partly In 
contiguity with, and partly attached to., them. 1 They art two flexuous lubes, 
right to twelve inches (fca 20 to 30 cm.) long, which extend from the extremities 
of the uterine cornua to the ovaries- The tube 1 b very small at its uterine end 
{ca. 2-3 mm. in diameter), but toward the ovary R widens considerably (4-8 mm. 
in diameter), forming the ampulla tub**,, Each b enclosed in a peritoneal fold, 
derived from the lateral layer of the broad ligament, and termed the mesosalpinx. 
This largely covert chi’ lateral aFpcci of the ovary, and forma with it and the broad 
ligament a pouch called the bursa ovarica. The uterine extremity (Extremites 
utcrina) of the tube communicates with the cavity of the cornu by a minute orifice, 
the ostium uterinum, tub*. The ovarian extremity is expanded and somewhat 
funnel shaped, and ia therefore termed the infundibulum tub® uterin*. The 
margin of the latter ia *LR into irregular processes, the flmbrie, some of which, the 
fimbri* ov%ric*» am attached in the ovulation fossa- About the middle of the 
infundibulum ]b a amidJ opening, the ostium ahrfomuiale tub*, by which I he tube 
communicates with the peritoneal cavity. The ovarian extremity of the tube 
appeam normally to be applied to the ovary, so that the extruded ova pu into it 
and am conveyed to the uterus. 1 

hydatides tarailiijilea * 11 we often found €sn one or MctfE al the 
*rt blind ftcsiwui tubuka, which Htoatitute the juraCiptiQrtin, a 
They an m»t orident b the yuung adult, and tend to disappear 
ipcun.Mily th*y give rise to cyrix 

Structure.—The tube is covered externally by a serous coat formed by the 
mesosalpinx- The serous membrane is continued on the fimbrue, and meets the 
mucous lining on them. The fibrous adventitia is continuous with the fibrous 
lamina of the broad ligament. The muscular coat consists chiefly of circular 
fibers, outside of which there arc longitudinal fibers derived from the broad liga¬ 
ment; the Lhickncaa of the muscular coat diminish™ toward the ovarian extremity. 
The mucous coat is thin and is much plicated^ The folds {Plic* luiiari*) are 
chiefly longitudinal, but in the wide part of the tube (Ampuilac tub®) they are very 
complex, so that on crowHsections the apacre between the folds may bo mistaken for 
branched tubular glands. The folda are continued on to the fimbria^ The epithe¬ 
lium is a single layer of columnar ciliated cells, the cilia producing a current directed 
toward, the uterus. At the ovarian extremity this epithelium passes gradually into 
the squamous typo of the serous coat. 

Vessels and Nerves.—The arteries are derived from the uteroovunan artery. 
The veins are satellites of the arteries. The lymph vessels pass with the ovarian 
v«u»[s to the lumber gland* The nerves have a similar origin to those of the 
uvary- 


Fedunculated cyvt*, Cbt 
fimbria’. Eb the matstiMkJifHFur 
rwrmnnt of the WuHfian body, 
with inermiag Not UfiK 


THE UTERUS 

The uterus ia a hollow muscular organ, which is continuous with the uterine 
tubes anteriorly and opens into the vagina posteriorly, It is rituated chiefly in the 
1 The tube* may be rffcju’H'pd,-, both In origin and structure, u pndota gat Lons i/ Eh* utenn_ 

1 The fcmuijpemrnt Li th# only cwseption to th* (Mvl nfie lhal the ief™ »vitiM are 
Ia this e*« th# duwoi Membrane of the infundihdua) u coiuaioflua wits uit wjMefli 
pcj-iiiHiriim, a ptmutenH of the ctphrynnie ndituoA of ihe Mullerian duct. 

* AIh known u hydatids of Morgagni. 
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and a half (ca- SM cm.) thick. The weight is about two and a half to three 
tnutt (es- 70-80 grams), 

Each present* for description twn surfaces, two borders, and two extremities, 
The surfaces are termed medial and lateral {Facie* medial is, InteraJiah they are 
both smooth and rounded, 1 The attached or mesov&rial border (Margo mea- 
ovaricus) Lh convex, It is enclosed in a part of the broad ligament termed the mes- 
ovarium; the veasols and nerves reach the glun d at this border. The free border 
(Margo liber) is inarkvd by a notch which leads into a narrow dtprmlan* the 
ovulation fossa. The tubal or anterior extremity (Extrnmitas tubaria) is rounded, 
jbfn I iB related to the fimbriated end of the uterine 
tube, Tbn uterine or posterior extremity (Extreniiti* 

Utedfift] is also round t and as connected with the horn 
of the uterus by the ovarian ligament. 

The ovaries are situated in ihtsublumbir region, 
and are usually vent ml to the fourth or fifth lumlw 
vertebra. They art usually in contact with the lum¬ 
bar wall of the abdomen- The average distance from 
Lhc ovaries to the vulvar oriGce is about twenty to 
twenty-two inches, (ca* 50-SS cm.) in a mare of 
medium Mae- 

Tba potiiiion cf the rnwri™ ta \-sry iaeofiitant,.« might 
be wpeeted frucd their mode of itUdmwnt. Either ovary w 
both may he dcdttM train vcr*Hy Ln either direction lo the 
Util! Suiilc showed by the BHtav iriim, The ecH^ailtd medial 
and Literal surfaces are usually dnranl and ventral,. or vw» 
vcrsA, {Lr^Kutirm. to the direction of thr dcferUtei The range 
uf variation in the tafigiuMliiiil direction iegrralcr eIulu was 
raonrriv thought to hrt t(w* cutr. The right errat? utiAlfi 
about «ix inrhert i|ca. 15 cm 1 behind the ™ ms ponding kid¬ 
ney, but the dl*t*nr* between them may he am* twice u 
Kreai or m»y be only about two iiubN ft»- ft cm.)- ThtJeTl 

qvary ip usunfly a little 3-sl ciu.) further hack than: she right 
□fie, hut in usually nearer the ™™poiH!Lng kidney, thr average 
diaianee lieiwerti iIltiei hieing about fottf mchee (cm, 10 cmd- 
Thfly may be ahout two inches (cm, 5 nn.) *rnm the extremity 
of tlw■ corresponding cornu nf the uterus or m conlaft wiili it. 

Vt^ (vi during pregnancy, tbev an 1 almost always in coo tact 
with the tiamhkrabduHiiiml wait, and do ant han* down among 
the adjacent nsecra. 

The ovary is attached to the sub-lumbar region 
by the anterior part of the broad ligament of the 
uterus; this part of the ligament, the mtsovarium, 
is about three or four inches (ca- S to 10 am) wide, 
measured from the ovary directly to the parietal at¬ 
tachment. The uterine extremity of the ovary is 
connected with the extremity of the ramu of the 
uterus by the ligament of the ovary (Lig. ovarii pre- 
prium); this is a band of unstriped muscle enclosed between the layers of the broad 
ligament, 

Structure,—The greater part of the surface of the ovary b» a covering of 
peritoneum. The peritoneal investment is absent al the attached bonier where 
the vessels and nerve* enter; tilt? area is termed the hilua of the ovary {Hilus 
ovarii), although there is m depression here. The ovulation fo™ is covered by 
a layer of short polygonal cells, m remnant of the primitive germinal epithelium. 

l TTuj« temi updy property only when lhc sdiwefiL viscera are removed ml lie ovaries 
arr actually u niH»d«t H by tbn lrft»d ligaments. Wbro the wy ifl in its mEhhi pMtH), 
the nurfBr™ ire ■t*ii*lty dorm and vimtnd. thr- former Mireapondinx ta the- n lateral ’ surface if lhc 
free border u directed outward, to the "n»dW p If tl** free edge u medial- 



1 ‘ml HI —kiMT Dtut or Ifaa 
■Hi Auuir Sram-EM, 

Ttn mi re-miLy ihm M#tiu 1J 
nn^rJ. I, Oruy; t\ i»rp«» Isiimai 

t , VilteAiia EUibt, -ilg * 1 * 

octiLEm iuibn* in, 

Usd wItiLlID uq#nT|ii«n (ri; s, unui 

utm *Lli 111 BLOrOU* KlUHS (S^ ■!- 

pawl; i, IWnfii of crare: I'- 
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abdominal ra,vity. but extends a short distance into the pelvic cavity. H is at¬ 
tached t<> the eublumhar region and the lateral walls of the pelvic cavity hy two 
fold* of peritoneum termed the hroad ligaments. It«. twists of two ho™, tliebodv 
Mid the neck. ' 

Tl-It horns or Cornua of the ufenn (Cornua uteri) am situated entirely in 
the abtum aiL They Jipppar to vary considerably in position; comnumfy thev 
hi* pramt op zvRaiiMt the stibium bar musdre hy the intestine (mmihi, Icfi parts of 



tetmmAL V Fr w 

^■SSS^ 

' ^ *'*■"**» ■*«; rf uivfa.. ?, i>n.*d in™™ ^ me™- r 

sis?i£ r^sr'vr^- -**^AT3its 

~ ~~ 4.1 h*^ : *. — fA ^ 

5K 2f°^ “; J / mal1 “*■*•*>• Ttnor am cylindrical when moder- 

ate ly < tt »t«nd«vi, m 4 am about ten inches <ea. 2S cm.) in length. The anterior 
ettremirt of each forms a blunt point which receives the uterine tube. Pimteriorlv 
“ ta * iber ;<*»«'»»* suid unite With tile body. The dorsal 
mrinifhv.- IvT m *?““ f,tn<rUlS > Rightly concave Mu! ia attached to the sub lumbar 
region bj the bmad ligament. The ventral border < Margo liber) is convex and free. 


THE UTERI'a 011 

Tb* two bora* u? nnmmndy umymmetrkd lb Irnjpk k£uI iLunfC^r in mure* wbJeh Emw bone 
*□«*!- 

Tfc* body of the uterus (Corpus uteri j is situated partly in tbe abdominal, 
partly in the pelvic cavity. It is cylindrical, but considerably flattened danso- 
vcntrally, ao that in cross-section It is elliptical, It* average length is seven or 
eight ij3ch.Es (ca. 18-20 cm.), and ita diameter, when moderately distended, about 
four inches (10 cm.). Its dorsal surface (Facies dorsalis) is related to the rectum 
and other pans of the intestine. Ita ventral surface {Facies ventral is) La in contact 
with the bladder, and has mconstimt relations with various parts of the intestine. 
The terin fundus ut«f is applied to the wide anterior part from which the cornua 
diverge. 

The puohkm J th* Mv J the uterus la variable, especially in fr^n.1 to iU wiener poi. 
It ia Jem nixwd up hgabul the rectum, and may be dtflcetpd tp either ride—Eraiii fnM*iasu.ly 
to Uie left—by the pavie fiatmt tJ ibegr»t «dwnjr «wJf J ibe jedoII colon. 

The iwtk or cervix of the uterus (Cervix uteri) la the constricted posterior 
part which joins the vagina. It is about two to three inches (5-7.5 rmj in length, 
and an inch and a half (3 hM cm.) in diameter. Part of it (Portia vaginalis uteri) 
projects into Ihs canty of the vagina; it is therefore nut visible externally, but 
may be felt through the vaginal wall. 

Attachments.—The body and horns are attached to the abdominal and pelvis 
walls by two extensive peritoneal folds, the broad ligaments of the uterus (liga¬ 
ments lata uteri)- Three extend on either side from the sublumbar region and the 
lateral pelvic walls to the dorsal border of the cornua and the lateral margins of the 
body of the uterus. They contain the vessels and nerves of the uterus and ovaries, 
connective tissue, and a large amount of unstriped muscular fibers which are con¬ 
tinuous with those of the uterus. The umtei* are situated along their parietal 
margins. The lateral layer of each gives off a fold, the round ligament of the utcnis 
(Ligamentum tores uteri), which biennis with the parietal peritoneum over tlu? 
abdominal inguinal ring; ita anterior extremity is situated above the extremity of 
the cornu and forms a Long round appendix. It contains muscular tissue, vessels, 
and narrai, and is the homologue of the gubri-n&eulum testis. The anterior part of 
the neck is continuous with the vagina, and thus has a more fixed poeitkm th an the 
rwt of the Organ. 

The cavity of the uterus (Cavum uteri) la largely obliterated in the noti- 
pregnant state by the contraction of tbe wall and by folds of the mucous l ining . 
At the extremity of each cqmu it communicates with the uterine tube by a minute 
opening on a small papilla. The cavity of the neck is termed the cervical canal 
(Canal ib cenidi) ; it is closed ordinarily by mucous folds and a plug of mucus. 
It opens into the vagina by the orifidum externum uteri, 1 and into the body by the 
orifidum internum uteri. 

Structure. —The wall of the uterus consists of three coata. The serous cost 
(Perimetrium) is, for the most part, closely ndfterent to the muscular coat. It is 
continuous wtth *he brood ligamenta. The muscular coat consists essentially pf 
two layers, a thin external stratum of longitudinal fibers, and a thick internal layer 
of circular fibers. Between these is a very vascular layer (Stratum vasculare) of 
omnoetive tissue with circular and oblique muscular fibers in it. The circular coat 
eh very thick in the neck, where it forma m sphincter half an inch or more (e^s. l.fi cm,) 
iu thickness. The mucous membrane rests directly on the muscular eoatj and is 
browmsh-red in color, except in the neck; where it is pale. It is covered by a single 
layer of high columnar ceils, and contains numcrouti long, branched tubular uterine 
glands (GlandtiJa* uterine); those are absent in the cervix. 

VcsseEs and Nerves.—The chief arteries are the uterine and the uterine 
branch of the utero-ovarian, which have a flexuoua course in the broad ligaments; 

3 TLifl m frrcLiicntly d«EgafiE*d ihr m qi^rj. 
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there b also a branch from the Interna] pudic artery. The veins form pampini¬ 
form ptexuacs and accompany the arteries The lymph vessels are numerous and 
go to the internal iliac Mid lumbar giaprta. The nerves are derived from the 
sympathetic through th e uterine and pelvic plexuses. 

The forego inj; elsHcmcHi* rrfi'r to the non-gravid Mtmw In Uw pftiUHBjt «inte it under- 
i brportftnL dutnn in sue, posit ion, wid picture. The increase la a tie kffecia chiefly the 
gravid hum i>XrrpE tfk the rioe flf twine) and the body. The herm attains a length <d abcrtll 
two And! a half to three feet (ea, M to 00 era. uh! a eqrtwfjoodJn^ dktncicr; in this nrocne It 
extends much beyond the ovary and the bm*4 llguwn t. The gravid ytwue tv entirely abdominal 
Lj potiikMi, and extends Along the ventral wall, chiefly to the left of the median plane 11 weighi 
ulinul niton pounds (Cn. -I leg.) according to Eheciberger. The broad iLgammU bccnue grmdy 
in sine And contain nwr* pniuruW Uredc. The veaatb bji- grcAtly mkigHl uu| foUn new branchm. 
The muscular coni, in spile of the bicresw b ii« And number of the fibers,, is somewhat l!uimer r 
except in the nock. The muoous mmbranE u thicker end more vascular. 


THE VAGINA 

The vagina is the passage which extendi horizontally through the pelvic 
cavity from the neck of the titan* to the vulva. J t b tubular, b alxmt six to eight 
inches (ta. 15™20 cm.) in length* and, when slightly dbtendvd, about lour or live 
inches {ok, 1(M2 cm.) in diameter. Its diJitability appears to be limited only by 
the pelvic wall, There b no external line of demarcation between the vagina 
and Ibc uterus or the vulva. 

It U related dorsslly to the rectum, ventralLy to the bladder and urethra, and 
laterally to the pelvic wall. The recto-genital pouch of the peritoneum commonly 
extendi between the vagina rmd rectum for a dblonce of about two inches (5 cm,), 
and ventrally the vesico-g^mtal pouch pa$M* backward somewhat further between 
the vagina and bladder. Thus must of the vagina is retroperitoneal and is sur- 
rounded by a quantity of loose connective tissue, a venous plexus, and a variable 
amount of fat. 1 

Slructure.—With the exception of the short peritoneal part, u indicated above, 
the proper wall of the vajpna is eomposed of muscular and mucous coats. The 
muscular coat m composed of a thin layer of longitudinal fibers, and a thicker layer 
of circular fibers; it ia covered externally by a fibrous adventitia, and there is a 
large amount of mtermusciilar connective tissue, Thr- mucous coat Is highly 
clastic, and b covered with a stratified—but not squamous—epithelium. It has 
no glands. 

Under usual conditions the cavity b practically obliterated by apportion of 
the walls, $o that the lumpn is a transverse nliL; this condition is pronounced whan 
the rectum is fill], The anterior end of the vagina is Largely occupied by the inlxa- 
vaginid part of the neck of the uterus, a> that the cavity is here reduced to an an¬ 
nular recess termed the fornix vagina:. The posterior part b directly continuous 
with the vulva without any fine uf demarcation except the transveme fold which 
covers the external urethral orifice; in very young subjects this fold b continued 
on either side, forming the hymen, which narrows the entrance to the vagina (In- 
troituff vagina?). 1 

Vessels and Nerves,—The arteries are branches of the internal pudic arteries. 
The? vein* farm a rich plexus which is drained by the internal pudic veins. The 
lymph vessels go to tho internal iliac lymph glanda. The nerves are derived from 
the sympathetic through the pelvic plexus; numerous ganglia are present in the 
adventitia* 

■The Amount of the vagina mfcuefc, b (njtcwt by p«iL«iM£n vnk, dcpe&dbj apparently 
-un the <LWrt of fLillbMA hW th* rectum And bladder. When three orxwui Are empty, the pentoftrtim 
oiny cover thr VAgqiA for a diaLuiee ocf iluee or four inches (c*. S-10 emu) [ when they am full, ihto 
tApnA raay he oompietdy retioprrilohrei or Ewadj bo. 

3 In fonriAlbi-JiAn^rned lulijeet* thefr ii frequently a pronounced ring-like eoiLaerietion at ih* 
]unction of the vulva and vagina. 
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THE VULVA 


The vulva or urogenital rinus (Vestibulum vaguue) ie the terminal part of the 
eemtll lntet - 1 It is continuous in front with the vagina, And opens externally at 
the vulTir cleft two or three inches (ot 5-7 rat] below the vma. There is no 
external line of demsmation between the vagina and vulva. The tube ia four or 
five inches (ca, 10-12 cm,) m length, measured from the external urethral orifice 
to the ventral conmussure; doraally (from a point vertically opposite to the ex¬ 
ternal urethral orifice) it is considerably shorter It ia related doraafly to the rectum 
and anua r ventrally to the pelvic floor, and laterally to the aacro-scintic ligament, 
the feefninasn bran Delia muscle r and the internal pudic artery. l.he external orifice, 
the vui™ cleft (Rima vulvffr), has the form of a vertical riit, five or mx inches (a. 
12 , 5 - 1 A «k) high, and h margmed by two prominent rounded lips, the labia vifiv*. 
The Labia meet above at an acute angle, forming the dorsal commissure (Cora- 
missura dorsalis), which is two inches lea, 5 cm.) below the anus. They unite 
below to form the thick, rounded ventral commissure (Cammtaum ventnlu), 
which tics about two inches (cl 5 cm.) behind and below the ischial arch. When 
the labia are drawn apart, a rounded body, about an inch (ca. 2-5 cm.) wide* is 
seen occupying a cavity in the ventral commissure: this ia the glam clitoridia p 
ihe humologueof the glan* pcm * 3 and the cavity in which it lies is the fossa ditoridu. 
The roof of the foe® ia formed by a thin fold (Frenulum clitoridia), which overlie 
ie glana elitoridis and is attached centrally to it. At the anterior extremity of 
the ventral wall of the vulva, t a,, four or five inehca (ca- 1 <M 2 cm,} from the 
ventral mmmhEure h is the external urethral orifice (Qrifidum urethra externum ). 5 
It readily admit* the huger and ia very dilatable. It is covered by a fold of mucous 
membrane, the free edge of which is directed backward (Fig 533 ), 

Structure,—The labia are covered by thin, pigmentcdj smooth. skin, which ia 
richly supplied with sebaceous and sweat gland*. This ia continuous at a distend 
of about half an inch (cl 1-1.# cm.) from the free edge with a thin, glandless 
mucous membrane. Under the sldn there ia a layer of striped muaele, the con- 
stricter vulvKj this fuses above with the sphincter ani, and embraces the clitoris 
beiow, spreading out laterally at the ventral commissure. It ocawtricts the vulvar 
orifice and elevates the clitoris. The constrictor vestihull muscle embraces the 
vulva, in front of the preceding; it ia deficient doiraliy and is joined on either side 
bv a band of imstripcd muscle, the suspensory ligament of the anus. It constrict* 
the vulva, Within this there ia an unstriped muscular coat, most of the bundles 
of which are circular. Chiefiv between this coat and the mucous membrane there 
is in the lateral wall, jiwt in front of the labia, a flattened, oval body, the hulbus 
vestibuU (Fig, 578); this ts an erectile structure, homologous with the corpus 
cavemwum mrethrm of the male. It is about twp and a half to three inches {ca- 
6-8 cm.J long, and an inch or more (cm. 3 cm ) wide. It is similar in structure ta 
the bulb of the corpus caverausum urethra of the male, and is supplied with blood 
by a large branch of the internal pudic artery. The mucous membrane of the 
vulva is reddish in color, and forms longitudinal and transvemc folds-. It presents 
ventrftlly two linear seriea of small papillpe which converge toward the ventral 
commissure; these mark the orifices of the ducts of Ihe glandulce vestibulares 
minores- On either ride of the dorsal wall h a group of eight to ten larger promi¬ 
nences on which the ducts of the glandule* vestibulares majores open (Fig, 533). 

Quite cxMplicorily ihtsti Enay be found on ?*tl»rf d the urethnl orifice lh* ^ 

the candla naf Giftntr tDiwUw cpoftplwn kngitudumlcf)- 


1 The t«m vulva in ujwd. b*« La ibe Kfue ip whidi it ■ updewtMd geticrally by 
and Fnftcfa v«™*riaiu. In the G*rmia woAj ii in mhed duly Uj lita uf 
LlifwJ around tbt exlemri orifice of Eli urogenital linua, wnfk she ainua rtirif ip Lb* vealtbule 

of '_be Vllganm (ViHlibulum Y&gLQBI. 

1 Also termed the meatus urinariui. 
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Tlhc ditqrifl tn, the hoiuolugue of die penis and consists of Mmil&r parts [miutia 
lira urethra and its muscle). The corpus clitoridis ia about two inches (ea. S cm.) 
king, and [ta diameter about that of toe's little finger. It is attached to the ischial 
arch by two crura (Crura cfitondUa), The gluts cHtofidis is the Rjundwl and eii' 
larked free end of the organ which was noted above as occupying the fossa clitoridia 
in the ventral oommisnire of the vulva, it ia covered by a thin pigmented integu¬ 
ment, gm tk r to and conttnuoua with that which linea the fqara; these constitute 
the prepuce of the ciitoria {Pritputium clitoridia). The organ is eom,posed of erectile 
tissue airndar to the corpus eavemoeum penia. The iachio-cavemoaus is the 
hcumologuo of the muscle nf the same name of the male; it m a vary fwbic muscle, 
Th* veins of the cUtoria communicate by an intermediate pkttn on cither side with 
the bulbus vestibuli. 


THE FEWALE URETHRA 

The female urethra (Urethra feminina] represents only that pert of the canal 
of the male which lien between the internal urethral orifice^nd the colliculus 
nalia. lu length in two to three inches (5^7.5 cm ) P and its lumen is sufficient fa? 
al ow eadily the introduction of the finger; it is, however, capable of remarkable 
dilatation, if sufficient cure and patience are screwed in the process. I t li w cent rally 
on Lhe police floor, and ia related dors&lly ty the vagina, fai which it is m part at- 
tBchL\l , The Asternal orifice is at the anterior end of the vulva, as described aEiove. 

Structure. The intrinsic muscular coat ranaLsI* of eKtcfcud longitudinal and 
internal circular Gbere; it is absent where the urethra ia attached to the vagina 
The mucous membrane ia thrown into longitudinal folds when ihc canal is closed 
it ta highly ehunic. and ia covered with stratified epithelium. There is a rich sub¬ 
mucous network of veins, funning a sort- of corpus cavernosuni* 

The urethral muscle (M. rnmpreswir urethra?) embraces the urethra and is 
continuous with the constrictor rati bull, ft is covered by a fibre-elastic membrane. 


the MAMMARY glauds 

The naamnafljy glands {Olandulas l&ctlfera) are modified cutaneous glands 
which are so closely asaociatiL-d functfonallv with. the genital organs as to be con¬ 
sidered accessory to them. 

In the marc they art two in number, nod are placed on either aide qf the median 
plane in the prepiibtc n^oa Ench glari.l hae the form of a very short flattened 
rone, much compressed transvemefr, and having a Hat medial surface It eomdsm 
: f l ,^*7. “ BftMB or of gland (Corpm mammic) and the papilla or 

*"* rv?™ The base is related to the abdominal wall, to which It is 

attached bf areolar tunue, which contains a venous plexus, the superficial inguinal 
lymph glanrla and a variable amount of fat. The apex is constituted % the teat 
which w also flattened transversely and varies In length from one to two inches 
(ea. 2.5 to 5 cm.). Between the ba«-s of tlie teats is the infermarnmarv groove 
On the apex of each teat there are usually two small orifices placed dose together 
these are the openings of the lactiferous fluetn. 

Structure.-—The sldn covering the glands is thin, pigmented, chiefly kairiem 
and supplied with numerous large sehaeeo.is Mid sweat glands. Under this are two 
layers of fascia, except tin the teats. The superficial fascia presents no special 
features. The deep fascia consist* of elastic ti™i C ; centrally two lamina- detached 
from the abdominal tunic descend on cither side of the median plane fotmin* a 
septum between Ihetwo glands, and constituting their [igamenluni euepmaorium* 

1"-' £band ™hstance or parenchyma is pinkish gray in color, am] of firmer 
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consistence than the fat which is found around and within tho gland. Ie in enclosed 
by a fLbnx'Lastic capsule which Bends inward numerous trabecule;: these form the 
interstitial tissue, and divide the gland into lobes and lobules. In the latter am 
the scemtory tubules and alveoli,, which unite to form the larger ducts. Each Jobe 
has a duct, which opens at the base of the teat into a space called the lactiferous 
sinus (Sinus lact items),, and from this two (nr three) Lactiferous ducts (Ductus 
tactilen) pjws through the extremity of the test, These duets are lined with a non- 
glandular ruumuH icinubrjtnR, which L a covered with stratified squamous epithelium. 
They arc surrounded by unstriped muscular tijBpie, the bulk of the fibers being ar¬ 
ranged in a circular manner to form a sphincter. 

T3te £ii£e oJiJ form til thn manimiijv gWitU are *ublwl Eo m ueh variation. In the young 
aubj^ei,, l>cfn-rp prnarMMLuv, they are wiudl ainl iwn Earn Littfo g1ati> L e1m.hi.lc. During \hr IaC ter part 
nod enpoei *]ly durirjg betataan, thry inrrewc gTratly m sw ( «ul the gland Lumm h 
hmehl y developed. After UeMtoft the Hnirjdn- «i nseture* undergo marked kavaluLUm, the 
peIiuiJ is ijiurh mluertl in niw- The rrlntivr uvkmedLb of xLimd sub? Lai ire anA ititafH Ltial limue 
vary Krrady; in kvim} cuea a gland of ttwiskierai'lii vim Ainiaikui liulv pnnKicbyir n and k ohi- 
mqutnlly func tjmuUly d dtfiem'L. 

Vessels and Nerres.—The arteries are derived from the ejtternnl pufik artery, 
which enters the gland at the posterior part of ita bum*. The veins form a plcvus 
on either aide of the base of the gtami, w hich i& drained bv the sterna I puitic vein 
chiefly, Thu lymph vessels am numerous and puKito the superficial inguinal and 
lumbar lymph glands. The nerves, am derived from the inguinal nerves and the 
posterior m&aenterio plcnts of the sympathetic system. 
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The ovaries of the tow are much smaller than those of the mure; they measure 
usuaiiy about one and a half inches (os, 3-5-4 cm.) in length, an inch (ca. 2.5 cm.) 

in width and a little more than half an ineh 
(ctL \M cm) thick in their target part? tbs 
weight Li half an ounce or more (ca_ 15-20 
gm.). 1 They am oval in form, pointed at 
the uterine end r and have eld ovulation fossa. 
They am diluted usually near the middle of 
the lateral margin of the pelvic inlet in front 
of the external iliac artery" in the non-preg- 
hjeet , hut may be further forward, w- 
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pwa-eJXy in cows which have been pregnant. They are thus about lfl to IS inches 
(q$_ 40-45 cm.) from the vulvar opening in a cow of medium Btse. The greater 
part of the surface of the stand jg covered with germinal epithelium, the peritoneal 
epithelium being limited to a narrow «me along the attached bonder. Follicles of 
various sires are often seen projecting from the nurf&ce. am well as corpora lutea; a 
corpus [iiteum of pregnancy ban a pro- 
nounced yelbw color, and may reach a width 
of half an inch or more (ca, 1-L5 cm.)v It 
should be noted that in many cases only a 
1 *™*!! part of the corpus luieum ahowp on 
the surface of the ovary, the bulk of it being 
concealed in the interior of the latter. The 
sine of the ovaiy k affected by the corpus 
luteum. 

The uterine or Fallopian tubes are long 
(ca- ftV-25 cm.) and leas fteruouF limn in the 
mam. They follow a course ever a pouch, 
formed by a folding aver of the free edge of 
the broad ligament, which envelope the 
ovary, The fimbria is attached to the free 
margin of this pouch (Fig, 534). The junc¬ 
tion with the cornu of the uterus is not bo 
abrupt el! in the mare, gince the extremities 
of the homs are pointed. The uterine mi- 


***- ae,-OmuH» Df Qiunb pffem qr Cor. 
TXr pboioctepli u *W-i simf-fcncrthp julunl dm eJ * + 


fice of the tube b rather larg** and funnel- 
shaped The fimbria are not so extensive 
as in the mare. 

The menu liea almost entirely within 
the abdominal cavity in the adult. The 
bedy ifl only about nn inch and a half (ca 
3-4 cm.) in length r although externally it 
appear to be about five or si* inches Sung. THa false imprfc^tsn is due to the fact 
that the posterior parts of the cornua are united by connective *nd muscular 
tissue and have a common peritoneal covering. The cornua are, therefore, really 
more extensive than they appear externally and have an average length of about 
fifteen inches («l 35-40 cm ). They taper gradually toward the free end, eo that 
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the junction with the uterine tubes iis not abrupt, ft* in the mare. The free part of 
the horn curves at first downward., forward, and outward, and then turns back¬ 
ward and upward, forming a spiral rail. In ^me case* the curvature resembles 
the letter S, The cervix Is about four inches (ca, 10 cm,) long; its wall is very 
doirae, and map be more than an inch (ca. 3 cm.) in tirfflfom- Its lumen, the 
cervical canal, is spiral, and is ordinarily tightly closed and difficult to dilate; 
it is clearly marked oft from the body of the uterus and the vagina, so that the ex¬ 
ternal and Internal orifices are both quite distinct, The vaginal part of the uterus 
is no fused vent rally with the vagina, that the fornix vagins? la an iruds or more fca. 
3-5 cm.) deep domally, while ventrally it is extromdy shallow or even practically 
absent. The muscular coat of the uterus is thicker than in the inare. It consists 
of an external longitudinal layer and two circular strata, The inner circular layer 
5 * about a fourth of an inch (csl 6 mm.) thick in the cervix. The other layers are 
continued in the viqpna. The mucous membrane of the boms and body presents 
aa a characteristic feature the uterine cotyledons (CoCyifdoM uterinse). 1 These 
are oval prominences, about a hundred in number, which are either irregularly 
scattered over the surface or arranged In rows of about a dotem 

Ifi ihr bi>n -gravid lptenj* they *vf FWjr about V-felr jui inch err rnorn (gp_ |iS mm-) In length,, 
and m little Ion in width and thtcLneM. During prvguaiwy dwv bewnie greatly enlarged an>L 
pedunculated. Th* lar^r ones then mrjunjrT about four er five iWia (10 to 11 tin.) Iil Icfigtb, 
an Lath and a Irnlf (3 0> 4 an.) in width, and an i&ch (2 t* 7$ cm.) in Ouckawa- The d«p fac* 
baa a hilw at ^ bich the veaatla entet. Tim M csf ih* surface Lu a spongy appearance, dur to 
numerous crypts width rweLv* th© wLLLi ci ihe dierion. 



The uterine glands arc Long and branched. The mucous membrane of the 
cervix is pale, Randles*, and forma numerous folds. The latter an? arranged in 
several series which obliterate the (umeou 
At the external uterine orifice the fold# 

(Elicit pal mats?} form rounded prominences 
arranged circularly * which project into tig 
cavity of the vagina. There are no glands 
in the cervix, but a thick mucus Is secreted 
by goblet cdfe. 

The broad ligaments am not attached 
in the sublumbar region as in the mare, but 
to the upper part of the flanks, about a 
handbrvadth below the level of the tuber 
coxte. They contain a conspicuous amount 
of i.i pst riped musclc h especially in their ante¬ 
rior part. The round ligaments are well developed, and can be traced distinctly to 
the vicinity of the abdominal inguinal ring. 

The vagina Is somewhat longer and more roomy than that of the mare; its 
wail is &Lso thicker. Its length in the non-pregnant animal is about ten to twelve 
inches (ca. 25-30 cm,); but m the pregnant eow the length increa*cs somewhat. 
The recto-genital pouch of peritoneum extends backward about five inches (ca. 
12 cm.) on the dornal surface, while vent rally the serous coat only extends back¬ 
ward about two inchtw (ca. 5 cm,). In the ventral wall of the vagina, between the 
muscular and mucous coats, there are commonly present the two cauls of Gartner 
(Ductus cpoSphuriluiigitudinAles). When well developed, they may attain the di¬ 
ameter of a goose quill, and may be traced forward to the anterior part of the 
vagina or even further They open posteriorly near the external urethral orifice,® 


Fte, m-DlUIUOUTK tW 

or lia*vi*T*L Tbjjtt or Caw* 

Gl0*1** ^ht?bntiu DirunniiJiiM. 


1 Also fc*wwrq jli omin puhp uterin*. 

1 Tbrac Lubaa i» petAQmitta of tb* Wpll^m dwO, and, hke other ftrul veatiget, art very 
omWf, Rfidtr itito Lhpt ihr- right nml wu abaaiE- ia ova SR per teat., thr Mi jn r-nly ^ per 
«ot . r of th* einnised by him. I n aw they may be traced in the broad Lgur^ntd 
lot a variable duuncc toward the av*iy r They an of dioieal iateml in that eyrt* fiwuwutly 
low along, their course.. 
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The vuIte bus thick r wrinkled labia., and both cqnmussuriCB are acute; the 
ventral one is pointed, and h&& on it a number of lbng halm; it lies about two inches 
cm.) behind, and about the same distance below the level of, the ischial arch. 
The external urethral orifice is about four inches 00 cm.) from the vantnl com- 
miasune; it has the form of a Ipia^iLudinaJ (Jit about an inch (ca. 2.5 cm.) long'. 
Beneath it b a blind pouch,, the suburethral diverticulum h which is about an inch 

and a half i’ca. 3.5 cm) long, 
and readily admits the end of 
a linger. 1 The IWo glandulffi 
vestibulaxes nuj&rei are aitil- 
ateti in the lateral walk of I he 
vulva, under the constrictor 
vulva. They are Jiltlc over an 
i neb i ea, 3 cm.) long an d a bout 
halt an inch (ca. i r 5 cm,) in 
width. Each had two or three 
duets which open into a small 
pouch of the mucous mem¬ 
brane; the cut-dp-Kic opens on 
thedtoor of the vulva, about an 
inch and a half l.ea. 3-4 cm.) 
Intend to and behind the ex¬ 
ternal urethral orifice. The 
gland comd&ts of lobules Reps^ 
rated by relatively thick t™- 
becul® of connective' tissue and 
uiisiriped muscle. The glan- 
dul* vc-sdbulares m Snores oc¬ 
cur along the median ventral 
groove. Numerous lymph nod¬ 
ules are present in Ibe mucous 
membrane, especially in I he 
ventral part; they may be large 
enough to Gflua*> visible promi¬ 
nences, 

The clitoris has very abort 
crura, hut the body is four 
or five inches (ca. 1CH3 cm ) 
long and is Rexuoua. Only the 
pointed end of the glams is visi¬ 
ble in the ventral comm tn.sure 
of the vulva, 

The urethra is four or five 
Inches (16-12 cm,) in length; 
rt * narrower and much lass dilatable than that of the mare, It ta fused doraatlv 
wiU> the wall of the vagina, while laterally and centrally it is covered by the con¬ 
strictor VASpnoe muscle. 
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„ ,J J h „?*^ tr7 gtand$ » four in number, are popularly termed the 

udder They *re 1*7 much larser than in the mara, and the body of each is 
somewhat etl.p*»da] in form, but Rattened transversely The bane of each aland 
is slightly concave and slopes obliquely downward and forward in adaptation to 
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the abdominal waJI p to which it is attached by means of a well-developed eus- 
penBory apparatus (U^ t auspcasuriiifii inammAncUm) which extends backward and 



TtOL GW*—Cur.** Or Craw; Fnnnin Vur. 

Cu Li fourth HCiuJ Mukk S*G*l*nur f-ni5 a^d |illt rtcbU-*l till ill pnHrr- Jni w 

J. IhUhuJ LlL&r ,J -i. i^tm* prolan Ju*. J, toi***!*# ntt^r; i, rarrttvi: J. top feroon l 'udi. ff. llldpK^ 
5 to.ur*uit vabtnua: f, A. lafevif uni. ±n±kxl *Wt» af Cao/ki uabpdTiM*: », pcrtfiAiJ -nlm. Jf r tmtifl] -fwwcS: It, 
iTkili; IJ, Pamluumtautofu., U* Irf, tutu luU thuW; j*. If, Ii r ±.Imgh; If, 

ElulHl HdUsA. 

k attached to the Hymphyak pelvis by means of the strong plate of tendinous 
tissue (Tea do subpelviaajb Thin plate of tissue attaches the prepubk tendon to 
the ventral part of the symphysis. The suspensory apparatus consists essentially 
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of four sheets of tksue two of which are well developed and median in position and 
art chiefly yellow elastic tissue - the two glands are separated by this double septum 
which attaches to the medial flat surface of each glintI. The lateral sheets (oan- 
trunin^ less ehstb tnue), arise from the eubpelvJt tendon posterior to the udder; 
on reaching the abdominal floor they diverge and pasa laterally to the external 
inguinal ring. They extend downward over the udder and divide into superficial 
and deep layers: ihe superficial layer attaches to the skin where it reflects off the 
udder to the medial face of the thigh, and the deep layer h thicker and attaches 
to the convex lateral surface of the udder by numerous Isruellie which para into 
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tie sland. It ia in teUtirm posteriorly to tin largo eupnuijammary lymph nodes 
asd a quantity of fat. The lateral surface La convex. Four well-developed teats 
are prwent: they average about tliree inches («, 7-8 cm.) in length. It is cus* 
ternary to ttmsider the udder to conaiat of four "quarter*"; there ia no septum 
nor viable division between the two quarters of the same aide, but, on the other 
hand, inject tone of fluids of different solera into the two teats of the gland demon* 
strata that the cavities drained by them do not communicate. 

Each teat has a aipgle lactiferous duet (Etoctus factiferus) which widen* 
superiorly into a roomy lactiferous sinus (Simla Uetiferua), popularly known as 
t e milk eislera. The lower part of the duct, the outlet, ^ narrow and ia closed 







by a sphincter of unatriperi muscle and elastic tissue. The lactiferu* duct is lined 
through the outlet by a stratified squamous epithelium, which changes Abruptly 
iiwide the outlet into a cuboids! type of epithelium which is usually two Layered 
and continues into the lactiferous sinus. The wall of the teat is composed of five 
distinct layers from without inward: the skin, outer fibrous layer, in termed isle 
layer, inner fibrous layer and the mucosa ^Fig. S3Sfc), 

Vessels and Neim—The arteries are derived from the external pudic and 
perineal Arteries, The vains form a circle at the bane of the udder, from which the 
blood is drained by throe trunks, ™ p the very large subcutaneous abdominal, the 
external pudic, and the perineal vein, Ths Lymph vessels are numerous, and pass 
to the supramanunar> r glands chiefly. The nerves are derived from the inguinal 
nerves and the posterior mesenteric plexus of the sym pathetic. 

GENUAL ORGANS OF THE EWE 

The genital organs of the ewe resemble tn general those of the flow, but h few 
special features may be noted. 

Tfae ovaries are almond ahaped and are half an inch or more tea. 1-5 cm.) long. 

There is no demarcation between the uterine tub* and the horn of the uterus; 
the tube is very flexuoiis near the infundibulum. 

The uterus resembles that of the cow. The boms arc four or five inches tes. 
10-12 cm.) long and taper In such a manner to their junction with the uterine tul>M 
that no clear distinction between the two exists. They arc colled in a close upiralj 
and ap inch or more of their posterior parts are united. The body La lesa than an 
inch {ea. 2 cm,) long- The cotyledons are much smaller than those of the cow and 
have a depression on the free surface. The cervix Lb about an inch and a half (ca, 
4 cm-) long; its lumen is closed by reciprocal prominences and depressions of the 
mucous membrane. The external uterine orifice is in the ventral part of the vagina. 

The vagina is three or four inches (ca. 8 cm.) long. Its ventral pari contains 
numerous lymph follicles. 

The vulva is an inch or more (ea. 2.5-3 em.) in length. There is a very small 
diverticulum below the urethml orifice which is similar in the goat. The glandule 
vcstihulares majores are inconstant; when present, they may be about the niie of 
a small bean. The labia are thick and the ventral commissure is pointed and 
projects downward. 

The clitoris is short, and the glans is concealed in the fossa ditoridis- 

Thp mammary glands, two in number, are relatively large* and are approxi- 
mutely globular* but Rattened m the septal aide. 

GENITAL ORGANS OF THE SOW 

The ovaries arc concealed in the bursa ovarii, owing to the large extent of the 
incHOHaiptux. They are more rounded than in the bitch, and have a distinct hilus. 
Ihay may be situated at or near the lateral margin of the pelvic inlet, as in the cow; 
but their position ia quite variable in animals which have borne young and they may 
be only an inch nr Lwo behind the kidney. The surface commonly presents rounded 
prominences, bo that the gland usually has an irregular tabulated appearance; 
the projections are large follicles and corpora lutea. Mature fol tides may have a 
diameter of about a third of an inch (ca. 7-5 mm,), and corpora Elites may be found 
which measure half an inch or more (ea. 12-15 mm.). 

The uterine or Fallopian tubes are long tea- 15-30 em), and less flexuoua than 
in t he mare. The fim briated ex trend ty forms an ampulla and has a large a bdomlnal 
opening. The uterine end shades insensibly into the small extremity of the cornu. 

The uterus presen te several striking features. The body La only about two 
Inches [e*. 5 cm.) long. The boms are extremely long and llexuous, and are freely 
movable* on account of the large extent of the broad ligaments. In the non- 
pregnant animal they are arranged in numerous coils and appear somewhat like 
thiek-wnlLed small intestine. They may be four or five feet (1.2-1,5 m .) in length. 
The extremities of the horns taper to about the diameter of the uterine tubes. The 
neck k remarkable for its length (ca. 10 cm,) and the fact that it is directly conr 
tinned by the vagina without forming any intravaginai proj ection. When sii t open F 
peculiar rounded prominences are seen on it* interior; some of these dovetail and 
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occlude the cervical carnd. They are continuous behind with folds of the mucous 
membrane of the vagina. The broad ligaments wnUin a targe amount of unstriped 
muscle; they also contain a large lymph gjand near the ovary, 1 In the upper part 
of the ligament the muscular lirnue forms a rounded hand termed the round liga¬ 
ment. In an adult sow of full size it is about six inches (cm 15 on.) long; iis an¬ 
terior end forms a blunt projection and posteriorly it ends in ihe Ruteeroua tissue 
at the internal inguinal ring. The medial Laver of the brood ligament Lh continuous 
with the lateral Ligament of the bladder. 

The vagina La about four or Eva inches (ca. 10-12 cm ) long in a sow of medium 
w«- It is small in caliber, and has a thick muscular coat which comhjftJi of circular 
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fibers between two layers of longitudinal fibers. The mucous membrane is plicatcdp 
and h intimately united with the muscular coat. 

The vulva Ls about three inches {7.5 cm.) in length. The labia are thick and 
are covered with a wrinkled integument. The dorsal oommL'^ii.ire is rounded!, but 
the ventral one is produced to form a long pointed projection. The fossa clitorldiB 
ia nearly an inch (ca, 2 cm.) anterior to the ventral commissure, Above it the 
giants clitoridLs forms a pointed project mn h from which a mucous fold extend* 
laterally and backward on each side. There k a deep central depression about 
half way between the fossa chtoridis and the external urethrei orifice. The latter 

1 The ri»n|ppi In fens and poritiaD of ihz utprtu during pw*ci*mjv *» unnSru to tbtrt- mm- 
tioaed later in the cm of the hiteb (p~ (Z24), 
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ifl bounded on cadi Hide by * thick fold which extend* backward for a variable 
tf (Ffua&x Lateral to thin fold u a depression in which the ducts of vestibular ghuids 
open. 


Op nib^r Pitlf of tbs[wrt of lb* fioorof the vuIm Itwrei**?ii^Je*«ndadwrp 
■nx-v? Iradio* back tom it; bounded mwlttlly h* * iKifiiluiiiu-l Mi Durtw *P"- 

□phori (caauitu of GnnnAF3 may be found npep in* interior Ha the rH*rfiA] urelhrnl 


The clitoris is lorijE and iIcjeuuusj ita gtans fopns a pointed projection over the 
fossa ditoridie, 

The urethra la about three inches (7 8 cm.) long Ita posterior part u fused 
fith the vagina and producer a corresponding elevation of the floor of the latter. 
The mammary glands arc umiafly tea or twelve in number, and are arrangod 
in two rows, u in the bitch. Each teat has ccunaonly two duels. 


GENITAL ORGANS OF THE BITO! 

Thr ovaries (Fig- 442) are small, ctangatwl^val in outline, and flattened. 
The average length ia a little lew than an inch [ca. 2 cm.). Each ovary is commonly 
riluaLed a short distance (oa, 1-2 cm.) behind, or in contact with, the posterior pole 
of the corresponding kidney. And thus lies opposite to the third or fourth lumbar 
vertebra, or about half way between the last rib and the ere* of the ilium. The 
right one lies between the right part of the duodenum and the lateral abdominal waJL 
The left one La related laterally to the spleen. Each is concealed in a peritoneal 
pouch, the burs* ovarii, which has a slit-tike opening vent rally. The two layers 
which" form this pouch contain * quantity of fat and unstriped muscle. They are 
continued to the cornu of the uterms, constituting thr mesosalpinx and the Ligament 
of the ovary. The surface of the ovary present* prominence* caused by projecting 
follicles. Many follicles contain several ova. There u* no distinct hdus. 

The uterine or Fallopian tubes am amall and average two or throe inch** (»- 
5-S cm.) in length. Each paantw at first forward in the lateral part of the bursa 
ovarii, and then runs backward Ln the medial part of the pouch; it is only slightly 
flesuouft. The pouch in thua a part of the mesosalpinx. The fimbriated extremity 
lies chiefly in the burro ovarii, but pari of it often protrudes through the sbt-hke 
opening of the burro; it has a rather Luge abdominal opening, The uterine orifice 
is very small- 

The uterus ha* a very short body and extremely long narrow horns, In a 
bitch of medium ri*e the body ia about an inch tea. 2 3 cm.) and the cornua five 
or mx inches (ca. 12-15 cm,) long. The horn* are of uniform diameter, are nearly 
straight, and lie entirely within thr abdomen. They diverge from the body in tho 
form of a V toward each kidney. Their posterior part* are united by the perito¬ 
neum. The neck is very short and has a thick muscular coat. Dopwdly there is no 
line of demarcation between uterus and vagina, but the cervix uteri is much thicker 
than the vagina. Vontfally the cervix forme a cylindrical projection which Lie* in 
a depression of the vaginal wall. The mucous membrane of the uterus has long 
uterine glands and also short tubular crypts- 

The broad ligaments- contain much Fat and some un*triped muscle They are 
much wider in the middle than il either end. The pcnteiwr part is attached to the 
anterior part of the vtpM, The round ligaments are contained in the free edge of 
folds given off from the lateral face of the broad ligament*. They are bands of 
unatriped muscle and fat- Each passe* through the inguinal canal, enveloped by a 
peritoneal pouch (pncwii vaginalis), A ligamentous fold extends forward front 
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the buusft ovarii Lateral to the kidney and fa attached lo lb? abdominal wall ai the 
middle of the last rib. 

Tbs barttf (if the gravid tifcrTUfi |inrM-nL dilatation*, the unpilllj^ which iHKUaln the ftrii**, 
nJni Uc separated bj run Btript ion». The gravid latenift ]in! ub ihf renin] ■Manual TrpJL uvd 
to ward. thr €Ed uf fcl'f'iLJition extCtldl ForWafd tb tlw Bt«bij&cfi rmd tiTOT. 

The vagina is relatively long. It is narrow anteriorly, and has no distinct 
fornix. The muscular coal is thick and cqnsfet9 chiefly of circular fibers The 
mucous membrane forma Longitudinal folds. The canals of Gartner are usually 
•Iwent 

The vulva has thick Labia which form a pointed inferior contnib^urp. The 
mucous lining ii smooth and red. It frequently prmie small prominences caused 
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by lymph foliicb, On either jode nf the urethral orifice there is a small depression. 
The glimdulie vestibulares majors are absent, but the smaller glands are often 
present, and their ducts open ventral ]y on cither sido of a median ridge, The 
Wtlbular bulbs arc relatively Jarge and are commonly united ventrally by a sort 
of isthmus. The constrictor muada is strong and divider into two layers which 
enclose the vestibular bulb. The body of the clitoris is bread and flat, and is about 
an inch and a half (cm, 3-4 cm.) long in a subject of medium sire. It is not erectile 
in structure, but is infiltrated with fat. It is endosed by a fibrous albuginea and 
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□oDtwns large arteries and numerous nerves in its ventral part. The glams el itonda 
ia composed of erectile tissue and is ■Mated in a large iosaa elitondis. A fold of 
mucous membrane extends backward over the glans and fossa: a cental projection 
or this fold may be mistaken for the glans ditcridis. 

The mammary glands are usually ten in number, and are arran^ in two Keri lm f 
wctendintf from the posterior part of the pectoral region to the inguinal repjn; they 
are, therefore, designated according to location as pectoral, abdominal, and inguinal. 
The teats are short, and present on their apices ax to twelve small orifices of the 
eicrelory duct*. 


ANG10L0GY 

Aiigiotogy is the Rescript Lon of the organs of circulation of the blood and lymph 
—the heart and Viatel*, The heart b the central ho] Cow muscular organ which 
functions as a suction, ami force pump; the difference* iu pressure caused by its 
contraction and relaxation chiefly determine the circulation of the blood and 
lymph. It is si Lusted in the middle mediastinal space of the thorax and ut en- 
cloecd in a fibro-wroun wue—the pericardium. The vesseJg are tubular and run 
through almcet ail parts of the body, They are d^ipitnl according to their 
contents blood- and lymph-vessels, 

THE BLOOD VASCULAR SYSTEM 

The blood-vascular system oarbiislH of: (1) The arteries, which convey blood 
from the heart to the tbaijm; (2) the capillaries, microscopic tubes in the tissues, 
which permit of the nweaajaty interchange between the blood and the tiK&ues; 
( 3 ) the veins, which convey the blood back to the heart, 

The blood-Vttw-lfi are divided into the pulmonary and the systemic The 
pulmonary artery conveys the blood from the right ventricle of the heart to the 
luogH, where it b arferialiscd, and b returned by the pulmonary veins to the left 
atrium of the heart, and passes into the left ventricle. The systemic arteries 
convey the blood from the left ventricle ait over the body, whence it ia returned by 
the ven* caw to the right atrium, and passes into the right ventricle. 1 

The term portal system is often applied to the portal vein and its tributaries 
which come from the etomach, intestine, piknercaa, and spW-n. The vein enters 
the liver, where it branches like nm artery, so that the blood in this .subsidiary 
sytdvm passes through a second set of capillaries (in the liver) before being conveyed 
to the heart by the hepatic wins and the posterior vena cava. 

The arteries (Arterie), a* a rule, divide at an acute angle, giving off finer 
and finer branches. In some eases branchra come off at a right angle, and other* 
are recurrent* i. mu in a direction opposite to that of the parent stein. The 
mtercommunication of bran cheat at adjacent arteries is termed anastomosis. Most 
wynm o nl y the connections are made by a network of numerous fine branches which 
constitute a vascular plevua (Plexus vaseultwua). Relatively large communicating 
branches occur in certain, places- they may be transverse or b t|ie fonu of arches. 
Wide-mEmhed networks of vowels arc termed retia vasculosa, Terminal or end 
RTterles an? Rtich as form isolated networks, I, a., do not anMomow with adjacent 
arteries; such are the Interlobular arteries of the kidney. A ret* mirabile ia a 
network intercalated in the entire of an artery. A collateral vessel i Vas collatemle) 
is one which pursues a course near and similar to that of a larger vessel. 

The veins (Van m) are, in general, arranged like the arteries, but are usually of 
greater caliber* When a vein accompanies an artery* it ia termed a vena comitana 
or satellite vein and is usually homonymous; In many places two veins accompany 
au artery. The primitive venous trunks do noi run with the arteries, and most 
of the superficial veins (Ven» cutimeie) pursue independent cwm, They anas¬ 
tomose even more freely than the arteries, and large communicating branches 
am very common. Venous plrattars {Plexus venoni) occur in many places. Some 
veins which are enclosed by dense membrane* and run usually in bony grooves arc 
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term , &d vph^s sinuses; their wall wi^tg of endolholiuiti only; example* of 
thifl are the ainusefl of the dura mater af the brain. A vein which connects one of 
these sinuses with veins outside ot the cranium is penned tm emiparium. 

A corpus cavemostmi is an erectile structure which consists essentaally Of 
IntereommumcBting hlowUspaMH endowed by uimtriped muscle and fihro^sstic 
ti®ue, Tt^se spaces (Cavemir} are lined with endothelium and roulain hlood- 
Some are to be regarded as gnatlv enlarge! capillaries, sines minute arteries open 
into them and they mo drained by veins; others are intercalated in the eenrac of 
wins. Distention of the cavern* with blood produces the enlargement and harden¬ 
ing of the corpus envemusum which is termed ereetton. 

Structure of Arteries.—The wall eoruusts of three coats. The external coat 
w adventitia i Tunica external consists chiefly of fibrous connective tissue. In the 
deeper part are some eXistk fibers, and in some Arteries there are also longitudinal 
unstriped muscle-fihere. The middle coat iTunica media) k eompewd of unsmped 
musclE? and elastic tissue in mediam-siiod arteries. In amall vessels there u chi-pfly 
muHcuJar tissue, and in the largest trunk* atmoal exclusively elastic tissue. The 
intemal coat or intLma (Tunica intima) conskfcs of a layer of endothelial celts, mating 
on an elastic membrane. The sheath of the vessel {Vagina vaaa) k a condensation 
of the surrounding connective tisauc, aad is attached more or ^ closed to e 


external coat „ „.- 

Structure of Veins,—The walls of veins are similar to structure to those ot 
the arteries but are vorv much thinner, so tlrnt veins culL&pac more or Itm toiii- 
uletely when empty, while arteries do not. The middle coat is very thin and con* 
aists to a targe extent of ordinary fibrous tissue. The internal cost is also Le® 
elastic than in tie orreries. In many veins tils cost forms semilunar wJvm, the 
free edges of which are directed toward the heart. They are most numerous m the 
veins of the skill and of tiie ertremitiw (except the foot), while m most veins of the 
body cavities and viscera thay are absent or occur only where the \etna open into 

Larger ones or where two vein* pin, „ . - 

The walls of the veaseia are supplied with blood by numerous small artenes, 
calleii vssa va scrum, These arise from branches of the artery which they' supply 
lit from adjacent arteries, ramify in the external coat, and enter the middle cost 
also. The nerves of the vessels (Nervi vasorum) consist of both nicdullared end 
non-medullated fibers. They are derived from the sympathetic system, either 
directly or by way of cerebrospinal nerves. They form plexuses aT p^ nd vessels, 
fnim which fibers pass mainly to the muscular tissue of the middle cost; on ac¬ 
count of their Function they nit termed vasomotor nervftt, 


The Lymphatic system 

The lymphatic system (Systems lymphaticuroj is subsidiary to the venous 
part of the circulatory system, from which it srisV ifl th? embryo. It cchsihIh o 

the lymph vessels and glands, , _ ., .. % . 

The lymph vessels (Yesa lymphatic*) contain a colorless fluid, the lympn, 
in which ure numerous lymphocytes. 1 Titty resemble the veins instruoture but 
have thinner walls and are provided with more numerous valves, The v««!s nre 
sacculated opposite the segments or the valves and have a ehumcterutis bonded 
appearance when distended, The collecting lymph veseia do not usuailyform nch 
plexuses fie veins often do, their branching is more limited and i™ treelike than 
that of the hlood-veswls, and their caliber therefore increases lass from the periphery 
toward their termination, Nearly nH ot the lymph is ultimately tamed mu> the 
venous system bv two trunks, U» thoracic duct and the right lymphatic duct. 

or chyk 1 
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Almost all of the lymph passes through at [east one group of lymph gland* before 
entering the blood-vuoilir system* 

The lymph glands or nodes (LymphogJanduIs) are intercalated m the course 
of the lymph venae la. They vary widely in sire, some being microscopic, others 
severed inches In length. In form they may be gJubuliTj ovoid and flattened, 
elongated, or irregular In certain rituations they are aggregated into groups, 
and a knowledge of the position of these and the territory drained into them ia im¬ 
portant, ft ia convenient, when possible, to indicate their position with regard to 
arteries on the eounw of which they are placed. In color they are usually gray or 
yellowish-brown in the dead subject, pink or reddish-brown during Eife, but this 
varies according to their position and functional state. The bronchial glands 
are often blackened by infiltration with carbon,. The mesenteric gland* are creamy 
or white while tike chyle is passing through, but pink at other times. Vessels 
which carry lymph to a gland are called afferent; the efferent vessels which convey 
it away are larger and fewer. Each gland has a depression, the Mina, at which the 
hi cod-veranda enter and the efferent lymph vessels emeigp. 

Lymph nodules or follicles (Npduli lymphatic!) are minute masses of lymphoid 
tissue which occur in certain mucous membranes. They may be solitary, as in the 
solitary ikkIuIw* of the intestine, or aggregated into masses or patches, as in the 
tgrmil* and the aggregate masses or so-called Peyer’a patches, 

THe lymph a^ult or hflicK if the nmi d rtniriun of lint lymph r?iui 4- It 
wen dally of mn. watery SLuroundcd by a Teticulojn of nuiMtive tiasue. the wtahm of which 
ifubtain DmMwuf Srapbocjtei. Bumuoding this is a rich plr*m nf lymph verade, fanning the 
pc-cdlioJ sbuit mdoeoJ in ca«m by e fibrous- capsule. The gland oniuisu of & tuna of 
fnitu’l™, enrlutml in a fitM-oui- tipmuls, from which trabeculB put in and unite tbr folhrSi*#. B tr- 
oeelh th* capaule ia the peripheri] *fent», which wskea of a very ndi plu.ua of lymph v»ck 
to this the afferent pum at various points of thc-jntripce- la thrcfirtlcel tubiience lb* 

nwlU art- ld rounded musra, ihr raftiml nalulefl, while in ibe mtdpllijy lubataocs they be 
amumi the erLeriu, formbg the wcpilnS medullary oemde. The medulla ia redder than the cgf- 
ta*, since it is mure visetiLar; it eon tains ihu Ceatril lymph, ainuies, which have i eimilw ilnio- 
tur* to the p^PiAtmJ sinus. 

The bjemal nodes or haapmlymph glands differ from the lymph gland* in 
color and enmeture nfid the absence of afferent and efferent lymph veaad*. They 
are of a deep red color or even black and are not usually larger than a pea. They 
have a well-developed peripheral sinus which contains blood. From this, secondary 
rinuses extend into the interior, and form an intercommunicating system of blood 
spaces. There b no dear divbcon into cortical and mod diary substance, and the 
trabecula! contain smooth Hmsde^celb. They resemble the spleen in some respects, 
but their n gnificance b not yet clear. They are numerous in the Ox and «hccp h 
much fewer in the dog, and apparently are absent in the horse and pig. They 
occur especially along the course of the aorta, in the perineal fat, at the portal En¬ 
sure, and with the gastric and mesenteric lymph glands. In the ox they are also 
found under the trapeiius muscle, under the skin of the upper part of the flank, 
and in other places Ice* constantly. The red lymph-glands of the pig have very 
commonly been mistaken for hsmal nodes. Intermediate types between lymph- 
pLands and hsmal nodes occur. 

The tissue spaces are interstices of varying rare between cells or in the meahes 
of connective tissue. They contain a fluid derived from the blood-plasma, which Is 
termed tissue fluid; in the lymphoid tissues it ia lymph. They are drained by the 
veins and lymph vessels. The targe serous sacs are often included In this category. 

Ttw n-kljei&shJp between the lymphitie apilluiu end the- tbene ifetM it i nutter 
ef controversy. H i# rtitE field by mb** that the lymph veeeek ere fin din^t *gFnrairajc*4kio with 
the time spews, but recent tavtuUgctKa bwfipac* chat the Li-mphati™ ere ntnjpleie- rl-sacd 
Cube* Cb(limMnfic*Lkwi hetimeen the rpue* end vimefif 1* in aeneneJ very free. Mdl hee shown 
that granules injectvd ihio the hepatic artery ere returned by tbe LytDphatic* u well *a by lb* 
v-rine, *jhJ intramuH-ukr iniretionp rid efttt* the lytnbh vuadi at the tcfidflU in spile <*f Ike feri 
that the itnEDtt *f lymph* tie* Ed rawk li doubtful- 
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blood-vascular system of the horse 

THE PERICARDIUM 

TbE pericardium is the fibre-serous sm which encloses the heart, and in port 
also the greet vessels in connjHrtiem with it, Its fonn is in Rcncrsl similar to that 
of the heart The fibrous la?" in relatively thin, but strong and inelastic. It « 
attached doreslly to the large vessds at the base of the heart, and in continued 
in part up to the longue colli muscle. It is firmly attached vrutrallv to the middle 
of the posterior half of the thoracic surface of the sternum. The serous layer if 
a closed sac, surrounded by the fibrous pericardium, and in vagi tinted by the heart. 
It in smooth and glistening, and coutains a small amount of clear Herons fluid, the 
liauor pericardii. Like other serous membranes, it may be regarded os consisting 
of tin puta, parietal and visceral, The parietal part lino* the fibrous Uytr, to 
which it is eiosely attached. The viateral part mew the heart and part- of the 
mat vessels, and' is therefore also termed the epiwudium. The serous peneardmrn 
Is composed of a eonnwlivB-ti«me membrane, rich in elastic fibers, and covered 
on its free surface hy a layer of fiat nusmlheliaJ ceils. 

Tlie pericardium is covered by the pericardiac part of the mediastinal pleura 
fPleura periotnliftca). and is crowed laterally by the phrenic nerves. Its lateral 
surfaces are relat'd chiefly to the lungs, but the lower part is in partial contact with 
the oheet-wmll. Ou the left sdde the area of com sot is from the third nb to the 
sixth rib and intercostal space. Oil the right side the contact is smaller and p 
chiefly opposite the ventral part of the third and fourth intercostal spaces and inter¬ 
vening rib, The anterior end ofita banc is opposite to the second intercostal npaee 
or third rib, and the posterior border la opposite to the sixth rib and space. 1 he 
hose » related to the great vessels, the trachea and its bifurcation, the branchial 
lymph gtanda, and the vagus, left recurrent, and cardiac nerves. 


The extent of contort of lie perienniiiina with thf lateral wall of tbe ^ora^ which iedee^- 
oiled rimic*ffy n lb* iqjwrttul ianJUc 1*1 <1 deterrnJned,^ (he maUh ,° l 

On the left tide the aft tenor ronsiu of the notch b at tbo thudrib and the LoaUmor iwsji u 
and aXinler^ato] spnee 

kiatlhe fourth ribaodinu™rtil*pa«, whete Lt:aa baodbiaaidth nr tiore (a. cw^f aoore 
the Menial rad of the rib. 'On wich i» quadnlata sal. but much aamaw ab ore th aabAw On 
th* ri^hl *idr Ibe ffKrtrb ifi iuiuMy triangular aad irf wueh hmIM- Ue Aniewf (JWPJ 

™» nJxraL tbS snctM £«- 7^ emj Lb* rt*™l t*di of tbo 

thirH *ail fourth riba obliquely fo th* ittraai end at the thtrd inh. Tht poolencir 

hw^M. n ill* Mime point and rafomli to the VHitml Efld of tbc- fourth mUrcaWi^ or of u* 

I be wrotH pertaudhun art, of wUi* F coaUnuowi with each. o4her 
Um TrteahoFanUi th* gr«t A Tbf laUer art in vuyio* 

liver r C‘h^ part* And palfliootjy artery enElowd ia a romplert «*i3imciii ao»Lb ■* lu u lb? 

nf the latter The aLpaitxrajw pmiafc, inward between dw pulmonary artery and ib* 
left Bqride, Jndii willniwd bitw* tl* r^ltWaifidtheaflrta, thui fnalnc thelnW« 

lieiii of the pericpriUtma rSmua UaSiWK* pcrvwrdJa). Ttw pu#tcrim- veo* ea^a ta wvortd 
an the right pSjvelaSSy for a eilaUoce at *jiinch or a btUamore a ™- >- 
tcdifc* have pr*ctic*% on ser™ ^vfrnnjj, The ejacapdiiBn ii 

of iht heart, turt il attaehH U? the ve«cU by amdar tiwtic and fat, ao4 broee ia d)m- 


timur 
eerted off theoi 


THE HEAJeT 

The heart (Cor) ocscupiiHi Lbe greater part of the middle medtaaliiifll space. 
Ita adtape hi that of ^ irregular and flattened ecnie r It is attached at 

ita baw by the great vessel^ tm± h otherwise entirely frw in lie penrardium. It 
m asytmEKncal in podtion, the amounts (by weight) on the right and left of the 
Kuftdian plane befog about as 4 : & The long aw (from the middle of the base to 
the apes) is directed ventrally and backward The taae of the heart (BtaSs 
cordis) ia directed doradly and ita highest part lies about at the junction of the 


630 


&UKm-VA6CmJjt SYSTEM OF THE HORSE 


dorsal and middle thirds of the ditto-ventral diameter oI the thorax It is opposite 
to the lateral wall of the s borax, from the second intercostal space or third rib to the 
sixth rib or in belt: petal! apace, 1 The apex (Apex cordis) lies centrally above the last 
segment of the sternum; it is half an inch or Less (ca. 1 cm.} above the sternum and 
about an inch (ca. 2-3 cm.) from the sternal part of the diaphragm. The anterior 
border [Margo cranial is) is strongly convex and curves veutraily and backward; 
the greater part is parallel with the sternum. The posterior border (Margo eau- 
dalis) is much shorter, Ls nearly vertical, and is opposite to the sixth rib and inter¬ 
costal space. The surfaces t right and left ■: Facies dextre, Mmstra) J are convex and 
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are marked by grooves which ind Scale the division of the heart into four chambers, 
the two atria above and two ventricles below. The left surface (covered by the 
pericardium) U related to the lower third of the cheat-wall from the third to the 
sixth rib. On the right side the cardiac notch of the lung is smaller, so that the 
area of relation to the chest-wall extends from the third to the fourth intercostal 
space,* 

3 The liie find Inna of the heart v«y seewdiag to t hr dranw of it* contraction and ralex*- 
lim kiyitek njad diutelcj. In *iibiwiH whloh h^vf blfd find pfrarved by itnrfivfiflCnUr 
in J« lion ijf fnrtnuilJn Mbit ion the right aide w uoufiJJy fixed in diartete while UK* tefi u nuh nr low 
■trwigJy contTKled. Tbs b&ae may exi«ui buk In the seventh rib. 

1 The unuigrmcnt in line regjud hu bnn staled al kk* ter length in the dMcriptkios ct Use 
lungs find ibe ptnuniiiiEi, 
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The corenuy groovt (Sulcus KnDtMiui) icdJe&tcfl the dimos between the 
atria and the ventricles. It olmrwt completely encircle* the heart, but k mlormpted 
at the origin of the pulmonary artery. The longitudinal grooves, right and left, 
correspond to the septum between the ventricles. The left longitudinal grooiw 
(Sulcus longitudinalis sinister) is kf h-antcrior in position. It begins at the coronary 
groove, behind the origin of the pulmonary artery, and descends almost parallel to 
the posterior border. The right Longitudinal groove (Sulcus longitudinalis dexter) 
is right^poeterior in position. It begins at the coronary groove, below the termino- 
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tion of the posterior vena cava and p&ssea toward the apes, but ends about an inch 
and a half lea. 3-4 cm.) above the latter. Thus the iwo grooves do not meet. 
The grooves art occupied by the coronary vessels and a variable quantity of 
fat. 

The hf l ii appwte to ihm fourth rib or EntwowljJ a^*w^ «nd Uw right cm la op pod t* 

(4 firth iMcravta! np&ra above and the d*tfa rib below. 

Size and Weight—The average weight of the heart is about oiao pounds 
(c*. 4 kg.) jum! is about 0,7 per eeM. of the body-weight. There is, however, 
great range of variation in apparently normal gpt'Cimenfl. 
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At Twilftbi be expected. tm horse* have- te&rta which arc lancer 1 h*n tfw ivnf***. both abso¬ 
lutely and relatively. TJw be*r* dF Llwr reLetirtged ihuK.uq?tihwl Bell kg wrt K h«J » litOe ora 
krtirtaeii pOucn U CG .5 h».)- In fmi mbjrcEii llv rttiu tti the body-Mi eight may W about O.-L per 
«*t-, *jul r on th* othfprTwwd, il m commonly I per ramt- or mare m light hocae* which are not lit. 

The M to win y miiw ni«mif Wita were obtained in fiwditiiu-aaipd EloujLs; 


Sagittal diameter of baa*. 

Greataet wkkh of bra. ... 

Cirjiujiifrrrncr at coivduv groove. 

I^itinw between origjig nt [nitnwipnry Artery and ip« 
Diitinre IjrCwerai. t*THHnitxqn of [nnicnor vm* c*va and apex 
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TM* Right Atvevh 

Thu right atrium (Atrium tlEsiruinJ 1 forms the right-anterior part of the base 
of the heart, and K«s above the right ventricle. It rarraata of a anus venannu, 
into which the veina open, and an auricle 3 {Auriculadoxtnth The latter L* a conical 
diverticulum which curves around the right and anterior surfaces of the aqriii K Its 
blind end appearing on ihe left «de in front of the origin of the pulmonary artery; it 
is the moat anterior part tif the heart. 

There arc five chief upemgippi In the right atrium. The opening of the anterior 
vena cava (Ostium verue c&cn- cranial ia) ia in the dorsal part, and is chiefly opposite 
Uj the fourth rib. The opening of the posterior verm cm (Ostium Veu* cav* 

' AJmj' Ly LLiol liw- njfht ujrkk-. * AL»a gjettsed the auricular w-iyp^nr+j^ 








the m&trr atrtux 
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caudAlu) is at the posterior part, oppwite to the fifth ioterewlal *pux or sixth 
rib. Between the two the wall pouches upward somewhat, and hem the 
■zveoa npens. The coronary sinus opens ventral to the posterior vena cava; the 
orifice is provided With a email semilunar valve (Vnlvula anus coronant), 'Hie 
small coronary vein has a separate opening in snjm eaaw clwe to that of tha 
erronanr anus. The right atrlo-ventrictilar orifice (Ostium atno-ventneulMe de*- 
trom) is in the ventral part, and leads into the nght ventricle, In addition to the 
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Foregoing them am several small orifices of the ven* cordis parv®; these art con¬ 
cealed in the depress ions between the muacult pectuiau, _ . . ... 

In DOttunon with all the cavitif* of the heart the alnnm u hwl » K • 
suing membrane, (hr endocardium. Its wails are smooth egeopt on the r^U iwd 
in the auricle, where it ill crossed in various directions hy museular ndgea, the 
touscuU pectinati. Small band* extend across some of the spa^ enclosed by the 
tnusculi pectinati. The latter torminale above on a curved crest, the crista t«r- 
rat^Hn, which indicates the junction of the primitive sinus rnmirns ofthe embryo 
“XThc atrium proper, and corresponds with the sulcus teRnmahs externally. 


E 
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The opening of the yens* qsvb are Ynlveksa. A ridge* th^ intern; no us crest LCriata 
mtervenosa), projects downward and forward from the doiK&l wall just in front of 
the opening of the posterior vena cava; it tends to direct the flow of blood from the 
anterior vena cava to the atrioventricular opening. The fossa ovnlis i* a diver¬ 
ticulum in the septal wall, at the point of entrance of the posterior vena cava, 
bounded Laterally by a concave margin (Limbus fowra ovalis). The fossa is the 
remnant of an opening in the septum, the foramen ovale „ through which the two 
atria communicate in the foetus. 


Th« fetm. rmrtm So f«n and It u wrnnraoly about ad Lbrh deep aad permits intn^ 

dwtion of the rod bf h»'i fiimr. It p diitctcd Foirfard ud wwlifet medially, h ncrntwn iw 



ItaAmta raroAi 


Fhi M»—Swttukh Dr I j 11 AT » HiUUC. HimetUUI UxLbWB EH «Th, 

TWipdai ™t Httrlyit Ti&miim to Ibf rmine-jUi i^ud, ud h m^td b« iha riffcit uif pcvt^rkrlr /■ i. 
H* HllL 3 , Drtjla of Ul ■fiHy, 4 BxWiltt bm»L 


ft Lp italic wist mnd 0% large trough to admit a lead pcfiriL Tfa* iqtcratnal septum u vrfj thin 
b*™, *bc| & pnrrifl «H0 tie fofwiira oVpl* faila in eb» r ntirrly, 


The Rjoitt VHmmaa 

The right ventricle (Ventriculua dexter) constitutes the right anterior part of 
the ventricular maae. It forma almost all of the anterior border of the heart, but 
doss not reach the apex, which is formed entirely by the left ventricle. It extends 
from the third rib to the fourth rib or internets! space on the left ®de p to the 
fifth inttffflstal apace an the right side. It is somewhat triangular in outline, and 
is crescentic in erwHsrctfoa- Its bwe is connected iaigely with the right atrium, 
with which it communicates through the right atrioventricular orifice; but its 




THE RIGHT VEffTMCU 
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left „rt projects highm sod forms the conus irteriMus, f«m which the pulmonary 
arten uws. Its a pel is two inches or men? (cs, 6-ft on.) above the ap“ °{ Jto 
h«m‘ On opening the cavity it is ewu that, the atrio-ventnailw onfiw and the 
oavity of the conus arteriosus are separated by a thick ndge, the crista supra- 
veutricuiaria. The axis of the cavity, taken from the eonus urtenosua to the ape*, 
forms a spiral curve to the right downward and backward, The septal wall is 
convex and faces obliquely forward end to the right- t _ , 

The right atrioventricular orifice is oval and is chiefly oppoKte to the fourth 
end fifth riba and the intervening space. 1 The plane of the opeemg u obbque, 
much lower in front shun behind. Its height above the sternal and of this fourth 
rib is about three inches {». 7 an.). 
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The Mimnr port of IhjQ nrifo- in umiaU^ only mhau. I twn inriw* (*S flm-1 £**«* ^ W 
aT the ventral end 5 ihr fourth rik wjulr Lhe partemr t»rt i« lAmii ih«* i«h» Cfe 9 mi-] 
ibavf the end pf th* fifth rib. It may hn* ahtaxi to tba «ni& n»- 


It h gUAided by the tricuspid thJto (V«1vu]a iricrispditiE); of the three lug* 
cusps of this valve, one ie betfl'wn the atrioventricular opening and the conus 
arteriosiiB,, one ia septal, and the third w on the right margin, Bmall intermediate 
eueps intervene between the l&igp ones. The peripheral edges of the cusp? m at¬ 
tached to the fibre us ring at the At rio-ve nt ric u) ar opening. The wntral edges are 

i Tbe pxtfl&t pi th# itrio-venlrku3ftF orlfiaa. of mirtf, ™ta pith the nhon l* wfcfch th* 
hmj-L 1 a fiMd. In tubied* which ire prwwrvod by tnUivimUt lajariloo of formalin solution 
lbe riahT aid* of the heirt it usually In dtuule, while ih* kft side la mert of In* tf*QEn«l#l- 
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irregular Rod hang dawn into the ventricle; they give attachment U> chord® tea- 
din e®. The auricular surfaces are smoot h, The ventricular surfaces are rough and 
furnish attachment to interlacing branch** of the chard® twdbwi& The valves 
are folds of the endocardium, strengthened by fibrous timm and at the periphery 
by muscular Ghats also. The chord® tendine® are attached below to the three 
musculi pApfllut^ which project from the ventricular wall; superiorly they 
divide into branches which are inserted Into the ventricular surfaces and the free 
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odflcea of the valves. Each cusp of the valve receives chord® tendine® from two 
papillary muscles. Of the latter, two ate on the septum and the third and largest 
spring* from the anterior wall. 

The pulmonary orifice (Ostium artcris* pnlmonaJL*) ts circular and is at the 
summit of the conus arteriosus, opposite to the third rib and mtmneUl space. 

The fwtiea ni 1 hr. priG™ m fcrawhat vnttMe- lU naterter nwpD may extend u far 
forward u the amnd i n let (ratal tpan e and the pralenor put la oft ta opposite In Ifae fourth 




TUT LEFT ATCIW—THE LEFT YiLYTItICLE 

rik It in abmit two inch* (cl 5 cm.) above the ““1 °f dm *biHi rib. ThepUMGflhc 

oriBm 1* Mnwwkftt nbliqop, hi^bert in tfooi *n& **di*U^ 

It is guarded by the pulmonary valve, composed of three semilunar cusp? 
(Valvul® smrilunares arteriw pulmonahs); of th*e on* is medial, one bU«l 
acui the third posterior. 1 The Move* peripheral border of each cusp is atta^ed 
lo the fibrous ring at the junction of the pulmonary artery and the eonus arteriosus. 
The central border h free and concave Each cusp ooneiete of**““£ 
cardium on its ventricular surface, a continuation of the inner coat of *!»»**«“ 
its arterial surface, and an intermediate layer of fibrous t«mc. The «lge Pitta 
oonwi arteriom® forma three arches with intermediate projecting angles ot hums, 
to all of which the cusps are attached; and the artery forms opposite each cusp a 

pouch, the «mis of the pulmonary artery. . . u , 

The walls of the vent ricle (except in the conus arteriosus} bear muecolw ndga* 
and bands, termed trahecntas came*. These are of three tads.' 
cnlunmn in relief (2} musculi papfllares, somewhat conical flattened projections, 

triffim r H valve {3} moderator band® (Musculi transverer cordw) which extend 
STS. septula to the opposite wall The latter are partly musmhtr, Partly 
tendinous and vary in different subject#. The strongest one is usually about 
midway between the base and apex and extends from the septum to the base of 
the lateral m™J» papillaris -«7), It is cohered that they tend to 

prevent ofcnifa twU CB 

Tm Left Atfjuth 

The loft atrium (Atrium sroL-ttrain} fornis the posterior part of the bane of the 
heart. It lies behind the pulmonary artery and the aorta and above the fcft'vtth 
trie In. The auricle (Auricula sinistra) extends outward and forward on the kft 
side and it» pointed, blind end is behind the nngjh of the pulmonary *rteiy.The 
pulmonary veins, usually seven or eight in number, open into the atnuin behind 
Snd rj^tht right side. The cavity of the atrium in smooth, with the exception of 
the auricle in which the musculi peetinali are present. In some ewea there « a 
depraaiori 'em the septal wall opposite the fatso ovalis, boimded above by* f-dd 
which is the remnant of the valve of the foramen ovale of thfi f*lm^ The eft 
a trio-ventricular opening (Ostium atri^vcutricularasmistrum) us 
md in front it usually appear smaller than the light one on account of the con- 
SU Z the left ventricle in the .lead subject. The apertures of small vetos of 
the heart are found in the spaces enclosed by the musculi pcctuiati. 

The nutobreand th. 

ml Huy tnusc- nl I bo *urk> 

The Left VtsmcaE 

The left ventricle (Yentrwulus tinkler) forms the left pontenor P*rt of the 
ventrieidar mam It » more regularly conical than the right ventricle, and iW 
Skt^cTStat except at the apex. It funnel of the pc*t^onto«of 
t t must rlcuiai Dari and the &wk pf ibe heart. Itfl hflSP W ^^1) 1 . . 

the left atrium, with which it cotumunirate 

rangmii^^ hilt- it-a JintCnOT Dflrt OptflH intG tllfi HUltfl. I ™ ^ ^ 

that Of the right ventricle in the dead object, on account of the greater 
contraction of it* wall- It is almost circular >u creas^cctiotL 

i la lama mass there am fvur cusps, acd vary rarely coly two. 
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The left ^tiic^Tcotricnlir orifice ig ohiefly oppoeftti to the fifth rib and inter- 
ooetal space. 

of ^ '*Wh rib, flsd tta ulterior ousLrjin nkJij be it &g posterior bonier 

Tlui F>l*n* ^ Ufc rij a * fr -10 an-) pW*# the itwml end of the fifth nb, 

™ piuu of Uw opting u Htscwhii obtkpto h ud le hfefarr behusd than in front. 

,, J* *■ similar and v guarded by the bicuspid (Vidvuk biciu- 

pitfaJia), The ™*ps of this valve are larger and thither than those of the right 
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S* *■*»■ anlerk,r ™p (Fig, 818J separate the atrio-vwilrieular 

^ “*' C VCSt bule ‘ ^ » P^rioTuid between it 

tX then? . ajc ™»Sjr accessory ou^pa. 

fFimJ aort, - Cum) *? <**"“**1 ypwani and slightly forward 
If'XiT' i i f Jlle!i >' °PP*&« to tie fourth rib and intercostal Sp9W but 

tZLTSSZteft nb * 18 «“> ^ f™ inches £*, !> 

posed of tiu» mdhr ° ^ P^rded by the aortic dee, com* 

the othpTu fioki Ait ^ alvula smilmuiw aorta) ; one cusp is anterior, 

the other, nght and left posterior, They arc similar to those oJ the pulmonW 

t if* t ®E* d *5 Tllv * 

“*** ^ Egy AaLssgy *• 
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valve, but are much stronger. The free edge of nach contains a central nodule of 
fibrous twfcu* (1STodulun ybJvuIpr semiluuarie). 

The chord® tendmee are lower but larger than those of the right ventricle. 
There a« two large muscufi papftlares, one on each Fide; they are usually pom- 
pound, The moderator hands are variable, Commonly two larger ones (which 
are often branched) extend from the musculi papillares to the septum- Smaller 
ones may be found in various places, especially at the apes* The other trabecul® are 
lower and 3&a prominent than in the right ventricle, 

The ventricular septum (Septum ventrieulonim) is the partition which sepfr- 
rates the cavities of the two ventricles. It is placed obliquely, so that one surface, 
which is convex, faces forward and to the right, and bulges into the right ventricle; 
the other surface^ which laces into the left ventricle, is concave and looks backward 
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and to th& left- The greater part ol the septum k thick and^ muscular (Septum 
mijrti a dam ), but ft vary small part is thin and membranous (Septum membrana- 
ceum). The latter intervenes between the aortic vestibule on tie one hand, and 
the right ventricle and atrium on the other. 


Sntnc tuu of ms Hi*ir 

The heart-wall consists mainly of peculiar striped muscle, the myocardium, 
whiah is mPffd externally by the viscera! part of the serous pericardium or epi- 
tefdium, and k lined by the endocardium. 

The epicardium is, in general, closely attached to the muscular wall, but is 
loosely attached over the ooronary vends and the assodaiod subepicardial fat. 
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It co arista of a layer of flat polygonal cell*, nesting on a membrane of white Mid 
eLratic fibere- 

The myocardium canasta of plane* of fibers arranged in a somewhat compli¬ 
cated manner. The muscular tksue of the atria b almost completely separated 
from that of the ventricles by the fibrous rings around the atrioventricular orifices. 

The fficmi l ctiqn IwLwi.tj 1 eh* jeiUioiUlE iatv uf Lbe Atria. iuilL dull cht- ventrid™ ip rerta]jLinked 
by the itrithT«nOrkuJir kundSo i ntriovTOCrinjUn".)- Thw Ntiotm m n network of 

iron about the opening of the coronary pidua And tbe AdjiKvnt Atrial wall, The fiber* 

to a iat. imyul&r hjiumh At the uppir border of the remincukr septum. Frtitn tht* nrr? ebirf 
dH-noni pwoed. Ow d tit*: ciewrftidfl ml the right »ik of the vriauwuUr wplum and puns 
by tbe moderator hand to tbe blend p*pi!lftry imarlr, The other brunch descends on tbe left 
Kid*! of tht MputnL and ramiiiea on the wad of the ventricle, Tbe left branch i* Aamewhat diffi¬ 
cult to follow, nance it i* thin ahd reticulale And is coveted h gfraiE pert by a Layer of ventricular 
muscle fibers. Tbe right branch.u KubrtMhtcattUal- The bundle djuI its diyipiflnii m? mrUceed 
in a fibrous eheAtti. Tbe functional importance of tbe bundle in mediating the contnrtkiD 
wivt van Ahii-niL by EiLiuigar, who found that clomping ibe bundle caused bwt-hluck. 

In ttLL- atria the muscle bunds fall naturally into two groups—superficial and 
deep. The fonnex are common to both atria, the latter special to each. The 
superficial or common fibers for the most part begin and end at the atrio-venfcricular 
rings, hut Rome eater tbe interatrial .a-ptmii. Tlu ■ deep ur special bundles also 
form two sets. Looped fibers pass over the utriu from ring to ring, while annular 
or spiral fibers surround the ends of the tom which open into the atria, the auricles, 
and the fcn®a ovalis. 

The [im.4cul.iLr wall of the ventricles k much stronger 1 tuna that of the atria. 
That of the left ventricle is in general about ih ree times as thick as that of the right 
ones but is thin at the ape*. The superficial fibers an* attached above to the atrio- 
wntricular fibrous rings and pasa ia a wpiral toward the apex. Hero th?y bend 
upon themselves and pass deeply upward to terminate in a papillary muscle of the 
ventricle opposite to that in which they arose. The loops so formed at tbe apex 
eoustitute a whorl, the vort«r cordis. The deep fibers* although they appear to 
be proper to each ventricle, have been shown by M arCaHum to be in reality almost 
all common to both. Their arrangement k scrdMike. They begin on one side, 
curve around in tbe wall of that ventricle, then pass in the septum to the opposite 
side, and curve around the other ventricle. There in a layer of deep Ebera which ia 
confined to the basal part of the left ventricle; it k attached to the left atrio¬ 
ventricular ring. 

Four fibrous rings (Annuli fibre®) surround the orifices at the has™ of the 
ventricle*. The atrio-ventricular rings separate the musculature of the atria from 
that of the ventricles. Those which surround the origins of the pulmonary artery 
and aorta ora festooned in conformity with the attached bonier* of the valves. 
The aortic ring contain* on the right side a plate of cartilage (Cartiiago cordis), 
which frequently becomes mare or less calcified in old animak. Sometimes a 
smaller plate k present on the left ride. 

The endocardium lines the cavities of the heart and k continuous with the 
internal coat of the vessels which enter and leave the organ. [Lb free surface k 
smooth and glistening and k formed by a layer of endothelial cells. The latter 
rest on a thin layer of fibro-eliwtic tissue, which is connected with the myocardium 
by a subendocardial elastic tissue containing vessel* and nerves. 

Vessels and Nerves,—The heart receives a targe blood-supply through the two 
Coronary arteries which arise from the aorta opposite to the anterior and left cuspo 
of the aortic valve. Moat of the blood i* returned by the coronary veins* which 
open Into the right atrium by the coronary emus. 1 A few small vein* open directly 
Into the right atrium r and other* are said to open into the left atrium and the 
ventricles The lymph-vessels form a subepicardial network which communicatee 

1 Tbwc twwk wifi be described later in their syvU'maik order. 
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through stomata With the cavity of the pericardium. Them is 
subeXcardial network. The vessels converge usually to two trunks wbk^^ 
the blood-vessel* in the grooves and enter the gland* at the b'fwsatwn 
The nerves aw derived from the vagus and sympathetic through 


camptay 
of tbt trachea, 
the cardiac pSracuA 


The Arteries 

THE POLMONASY ARTERY 

The pulmonary artery (A, pulmonalisl spring **pomiaartaiann at the 
left aide of the tei of the right ventricle. It cu^es upward tag"™**®* * 

ftllv jutri divides behind the «*h of the aorta into right and left •»•»“»■ “ 1 * 
Wj'ated ill front to the right auricle, behind to the left wind*. and mcdiallj to the 
aorta. It is enveloped with the latter in * common sheath of 
the serous pericardium. Near the bifurcation it ta connected with the arch of the 
2KiBS band about half an inch (ca, 1.2 cm.) m width; thw » the hga- 
mg Tl t ,.m juteriosum (Pig. 542 ', a mmimnt of the large duetas arteriosus, which 
conducts moat of the blood from the pulmonary' artery to the 
Th e iiiterv U bulbous at tla oriRiu, and forms three pouches, tb£ sin 
JS^2SXy,Xb «n*Snd to the cusps of the pulmonary valve. Beyond 

this it gradually dimiiuahcs m call her. 

In ft hcirtH! ^ rtisdrujTv ii« wid5h r '&?’ ilbr SfureiS^ta cdil>rr 

'The'w-» “ ** -* wW,y " *” 

, T l*Tg VEi- 

SE£jwMMb„l or the t.-Jtalta the hiloe ot the ri«ht Me. Ml eta™ ">« 
SE beta, the riehl bronetai. ta the Me H Mklht eeMiotaetU Meel 

sssr&.=i£==?ss: , Eii3r 

THE SYSTEM C ARTERIES 

vertebra into the two internal iliac arteries. 

Pram tin bdunalion . ituaU v™«l r )£* fe^pari!aaM«pa < «*3» 

The caliber of the aorta is greatest al its origin, which is termed the bulbua 
• There > sdenwmon Lntto iht*f»f ef the «t*ry wW»eonjNjaod. * the ni^hmietef 
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t J 0lms ^' 1 pcu ^ tike the sinuses, of the aorta. These 

10 lh * «“l* rf tiie aortic vslvc, «d the oorwra^ fcteri J 

£ ^“L^CSThTtT' ■ A l tbe T b 016 ^ t!T ■ «j™t two ineh* 
‘ thifl it dimmi.shes rather mpidJv in width 

IhrjL^'TTf ^^ w« torta *° “■**> “<• alxiommaj parts The 
thorac, “) (f-lft*. 5-53, 5S4) lies within the wrieMdhmTto the 
pond of attachment d the Centum flrt erita,. lra , and * 

J™2 ffj" 1 ^ * P K,lon «»titm of i he epics rdiiiin. Beyond this it is between^ 
SfiSt * « °° £• Hght by the oeeopW and'tSd£"£ Z 

ft by the left vagus nerve. The left recurrent nerve winds around^e^Dcavity 
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kidney ami ureter. ^ ™ pwtenor %cna mm* on its left the left 


HRaKck ES Of THE THORAQC AORTA 
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mt *n \$** ,eft - «* distributed almost entirely to 
W *“ l *™ * th* origins of the great v«sX * 

d JS^SSSSSa i d ccpom, t "5r fnwi lhe 

* >r “' " paa “ B fcirWMi “ d "™ ewt “t downward between the »nu, arteri- 
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ogus and the right amici* to the coronary gmov e f in which it curves around to 
ihe right and backward, it then dewcndfi in the right loofcitLjdmfd groove almost 
lc the apex ef the heart. It usually gives off a circumflex branch as it turns down¬ 
ward; this branch (Ramus caicum&exiw) payees back in the coronary groovy and 
Pinftjrt fitnmBfl with the corresponding branch of the left artery. 

The left coronary artery (A, conmuria sinkt ra) arises from the left posterior 
sinus of the aorta, emerges behind the origin of the pulmonary artery, and divides 
into two branches The descending branch (Ramua deacendons} pa&Ka down the 
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left longitudinal groove toward the apex. The cirouuUfiex branch (Ramus ciicuo- 
ftexua) nine backward in the coronary groove* b whkfa it winds arwrad to iha 
right side. 


a. COMMON BftACHlOCTfmilC TRUNK 

The common brachiocephalic trunk (TnwwuH braehiooephalictui Botpmums) 
\b a vary large vessel which arises from the convexity of the arch of the aorta within 
the pericardium. It is directed forward and upward It* apparent length in homes 
of medium ebc is usuaily about two inches (ca. 5 cm.) a but it may be only hall 
an inch long, or absent- It ia crossed on the kft by the left vague and cardiac 
netv&i, and the left recurrent nerve finm between it and the trachea. It divider 
opposite to the second intercostal epaco or third rib into the brachiocephalic and 
left brachial arteries. 

The brachiocephalic artery (A. brachiocephalic *) is directed forward and scans- 
what dors&Uy in the anterior mediastinum, beneath the trachea. Opposite the 
first rib it givag off the bieamtid Inink and ia continued aa the right brachial artery* 
The latter (A_ subcLaria dexter) turns ventrally and bends around the anterior 
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border of the first rib and the insertion of the scalenus muscle nbeve the brachial 
vein. Its cour* and branches beyond this point. will be described with tire vewsla 
of the thoracic lioub. 

The left brachial artery (A, subclavia mnistra) is longer than the right one and 
Twefi to a higher level It forma an almost acmfoirctiliir curve, the concavity being 
ventral, It se related medially to the oesophagus, hwhu, and thoracic duct? 
usd the left vague, phmiic. and cardiac nerves eras under its origin- 1 It emerps 
from the thorax like the artery ot the right aide, There ib thus a difference at. first 
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between the trunks of opposite sides, but beyond thus their course and distribution 
are Bimiiar. 

The left brachial and brachiocephalic arteries give off within the thorax the 
donud h deep cervical, vErtebral, and internal thoracic arteries. At the first rib each 
gives off the External thoracic and inferior cervical [utcries. 

1. Thi- dorsal or costo-cervical artery (A, coetoHrenricalts) of the left side 
p&mca dorsally across the left face of the trachea and cnsophagUB toward the second 
intercostal space. The right artery arises usually by a common trunk with the 
deep cervical, creeses the right face of the trachea, and hw no contact with the 
tEsapbagns- Both detach anali branches to the trachea, mediastinal lymph glands, 
and pleura, and on. reaching the kmgus colli divide into two branches. Of these, the 

3 In MUU‘ r.WA Lhiy arlefy Li lM SuW lu touch the 
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subcostal artery (A, inUifcoeLfijifi trtjprpjita) U the amnJlcr, ft pao** backward 
cUnnfl the lateral border or the longus colli with the sympathetic trunk. It grvw 
off the second, third, and fourth Lnloreoatal arteries, Mid ends at the fifth spaes* 
where it fiJuustemoBeis with the first aortic Mmnslri artery , or cunrtitutes the fifth 
intercostal artery, or dips into the loogfenumiis mmck, ft atao given off »pitml 
branches and tuigF to the longue colli and ilie pleura# The other bnuich (A. 
I™uvBift colli) m the difwt continuation of the trunk. It emerges through the 
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dorsal end of the second intercom &! space, |Mfw« across the longkdmit* rortamm and 
Innosamtifl doM toward the withers, find divides into several diverging branches. 
An anterior branch paasea upward and forward between the splenitis and cum plexus 
nrnl anaotanciM with branches of the dei-p eeniral artery, the cthrra ascend on 
the dorao-seikpular Ligament under cover of the aerratus ventral^ and raomraBdeta 
to the withers, supplying the muselcs and skin of this rvgion. 


Tbe Left dorsal unm' aonilkofl *r™ with die 4ecfi«rrirtJ by a a mawaa i t runk. l h» 
lirangeramt la ivuulaii llw rifchi jide, uid thrre may bste—» 

nil nrjrL vertebral arterial- iWa^nnaitv tli* artery tuim-a from Ihe f 1 ™™?*™ *"¥£ : 

Pjimp it emarpM throujEh LliE third sfaww TLe aiitropkd miy anse uKlepawlrailly bfehsad the 
dorsal of iruisi' ihE deep rm'iicalaiwry. 


2. Hie deep or superior cerriud artery {A- o-rvieidis pmfumla) w!h.-s in front 
of the dorsal or by a common trunk willi it. It crosses the u-atiphegus (k-lt sitlej. 
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the tracbnm ( right side), and the longu* colli, and emerges from the thoracic cavity 
by p&£&ifig though the spare behind the first co^to-tranaverra! urtiru lotion. 1 Fn 
the iham.x it glm off a small mediastinal branch {A. mediasticii eranialip) to the 
mediastinum and the pericardium- jtlso the first intercostal artery [A. interoostalk 
priicLa), :l very ^anall vense] which parses down in the firet intercostal spare. After 
leaviug the thorns the artery passe* upward and Forward on the -jfickaJirt muscle 
and the ljuxielJjtr part of the hgamenfum nuehse, eovemi by the com pits ta. lie 
u-rmilia! branches cmABtomr^ with i>rartches of the occipital'and vertebral arteries 
in the region of thr a.\k Numerous- collateral branches are detached to the lateral 
muscle* of tin? neck, the ligamentum nucha, and the skin^ and aiuoftom^,** occur 
with the dorsal artery abo. 

3. The vertebral artery £A> vertebral k) arise* from the brachial on the left 
*\dv, the brachioecphaljc on the rights it Ix^gitui opposite the first intercostal space 
and prat* Upward and forward. On the left side it crosses the ersophagus on the 
n^lit, the trachea. Emerging from the thorax it pas*™ beiweeu the longus colLi 
medially and the sctdemi* laterally p under the transverse prot'era of the seventh 
cental vertebra, and continues along the neck Lhraugh the eerie* of foramitm trans- 
veraana, between which it is covered by the intATtranavmales colli. 2 Emerging 
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from ihr foramen of the twin, it crow* the capsiilp of the atluUo-ucial joint, and 
joins the rroomnt ljnmfh of tie wdpiul nrtciy under (.’over of tbe obliquim 
cft|>itEs jK^tenoe At eai’li intervertobml [onlinen a spinal branch (RfumiH. Kp'maliid 
Li ®wn tiff whtrh enkra the vertebral canni ami rvinfarerc t ilt ventral spinal artery, 
it nluo gives off der^sqf derail and ventral muscular branches (Rami mu^ctihires) 
™.™ h ?- h - thFi hr&r; they supply the deep estenaor munrtai of the 
hfiid and rm-k, and anadutimw with the deep cervical and occipital arteries The 
ventral branches supply chiefly the ntew* lonpis colli, and 

rectum vapitift v.-iitralin major. The artery is accompanied hy the vertebral vein 
ami a aympathcLic henre trunk (Nerviid transvcnsariiu], 

4. Tim Lute mil thoracic artery (A.thoraticu interns) in a [arpr vessel whkh 
lfMSiL tiie ventral sub: of the brachial opposite the first rib. It cun r H down- 
wnnj and bm-kwnrd, facing it first on the medial surface of the rih, and theaoM, 
[he i.Titmi part of the firwl mkreostid space and passes under the transversua 

v U "•? b ‘ u ‘ kwj *” 1 under “ JVIT of tliat muscle over the rhondra- 
stemal jotnta to the eighth costal cartilage, where ii divides into museulo-phranir 
I ^ynor ahEjoininaJ branches. At each inlnrawtal space two eullotr-ral Lranches 
TZ Z '■ ln, ' frc,3stl1 br smdies (Kami inkreostilcaj ar™.! in the ml.-r- 

c Wtal spines mid anastomose with homonymous descending arteries. The ventral 

‘ T 1 * "***? MntU ™ ‘-""g" thnwsh the «*t*4 mtmraoJ .»« 

wliLch C “ l lu “ * '“*»» tliraogft 
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branch** dctrtfih small twiga US the trMBFrewpj# thorada, pleura, JUKI pnnranlium, 
Finrl jwn out betmm the mwUsJ cartfkfii-y as perforating branches (Rami P*™*- 
^ntw) to supply the pectoral musdra mud #klsi r anutooraitig with the external thor- 
Jtdc artery. A very toibII ptricaxdiaw-phrcriic artery (A. prrieanliaco-phru'mc*) 
‘udcftntb in the mfidiantinum on the left side, in the mval fold of pleura on the right 
w\v it mtpp H— fine twigs to the pericardium and pleura emd fcoodaip*mes «w 
phrenic nerve to the diaphragm In tbs yWTOf aubjaJi it Rives -small bra nche s 
the thymic arteries (An- thymic®}* to the thymus fdanii The musculophrenic 
or asternal artery (A. mu^cdophrenica) along the pnvc between the eighth 

anti ninth e^-tal cartilages and mtiuufl along the costal attachment of the imns- 
versits abdominis (Fig. 276). It gives off inierccstd branch^ which 
w-iih ihcwe dcseending from the thoracic aorta, ami twigs to the diaphragm and 
UaiOTtinaifl abdominis. The anterior abdominal artery (A. ^bdominalis mnate} 
is the direct contimiation of ihn internsd thoracic, tt between the nmlh 

ccwtal cartilage and the xiphoid cartilage runs backward on the abdominal surlacc 
oF the rectu* abdominis, and then become* embedded in the muscle (.Fig, 5£HJ>. 
It supdfofl the ventral wall of the abdomen and aniMUMnoses with the poatenor 

■bdocSpil artery- . „ # , .l. 

5 The external thoracic artery fA. thoniaCfi externa) is given cm Irom tM 
ventral aMMCt of the brachial, unify at the medial surface or outenor bonier of 
die first rib. It turns around the hist rib ventral to the brachial rmn (when given 
off within the thorax), and passes backward under cover of the deep pectoral 
mtifldr it is continued a« a snail v^L in the corneous mtadc, where H aceom- 
™pii S die external thoracic vein It gives branches to the pectoral mu and 
the axilltry lymph gbuwEs and Unmnatea in the cutaneous muscle and the skin 
of the ventral wall of the abdomen. 

TTiiji urijvrv v&ri«i m efimo hr It may wmr from tbr internal Uwrtrie or frten the 

The pwforalmg brnnthea of the internal fattHH efflnpenmi^. 

6. The inferior cemal «rt*T fTWncn. ocno-cemcafc) ari^ frnro 

the dorsal mitwe of the htachhd nrt«y oppftmr Uiefinrt rib or "hero 
Winds around the rib. I( is directed downward and a little forward acn«# the 
lateral surface of the terminal part of the juRular vuin and the deep 
antenw amnns the posterior cervical lymph b, *nd d^*a into 
deswndinp bmddu* The *st ending branch (A, cenicalw awndens) I«»«a 
upward and forward alon* the lateral surface of the iHgnlar vein then 
backward and nmu upward along (he anterior bonier of (he antenor deep 
imi.H.'le, between the omo-hyoideus and bmehioeephuliCU* and in 
presenpiilur lymph glands; it Rives branches to thise muscle* Ad^ the pnstt nor 

l-rvicid and pn sapular lymph ulsndn. The descendniR branch 
Bcapulat) p«*>£w vaitroJrtemlly across tie surface of the anterior deep ■*£«« ami 
then runs in the jtroove between the anterior auperhcial pectond mmjcle 
bmchioceplialicua in company with tlie ceplndk vchl It auppli™ branches to 
the*! muscles and ihc -skin of the btcaatJ 

THE COMMON CAROTID ARTHF.Y 

The two common carotid arteries arise from the bnichiocephalic artery by * 
common lrunic. This itwn, the (mucus bicarotmus, ls .ietached from the mfriml 
face of the boehiocephalLc oppo^ir,- the tot nb and pas^ forward oil the ven- 
IraE face of the tnwhea. It is related vent rally to the postenor cervical lymph 
glaiaU, the terminal puts of the iujpitar veins, an I the ant mot vena caia, and 
i In mi* the Iwo brfc^cFu< ^jaustely- 
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k to rally to the vagus ami recurrent n e™, It k ™unoflJy two or three mehc* 
(ea. 5-7 cm,} in length, but it may vary between one and eight inches. W 

Thn right common carotid artery fA. enratk communis dnzttt) pfu^ obliquely 
from the ventral face of the trachea to iU right ride and continue* in this position, 
hut incline toward the dorsal surface of the trachea near ite Uirannatlom It 
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divide at the erieopharynpeufi muscle and under cover of the mandibular gland 
into external carotid, ihtertuil carotid, and occipital arteries A small nodule k 
pro*nt in the angle of division. This is the carotid body or glomus carodctim. 
It k enclosed in a fibrous ahealh, and la accompanied dotsaJly by the vagus and 
sympathetic nerves, venlratly by the rneununt nerve. In the posterior part of 
the neck it is in contact auperfirifllly with the jugular vein, but further forward 

1 In vrry rvf ok« ibens ii nd hjoiotiem Tht t»o carotid irifrid tkn 

separately fr™ the hrachi&wptiaJic, thff kft nto (tnl F and the right on* an inria w mare lujwr 
forward. 
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the omp-hyok3citi muscle interveiwa between the artery and vein, Near is er 
mvnfitioQ the arteiy beramea more deeply phiced and is related laterally o 
mandibular and parotid gland*, medially 
to the oesophagus, In some ewe* it k In 
cuntacl ventmlly with the Intend lobe / * 

of the thyroid gland, especially when the ft; u 

latter ig more dorsally ritualed or larger 
than uskifd. 

The left common carotid artery (A. 
corutia communis fdniatra) differs From the 
rifchl one in that it ia related deeply to tfte 
cesophagus also, which usually separates it 
from the trachea in part of lU course. 

The left carotid xa eomcnniJy in «mC*ct with 
the trnrJ-jc* for a start dktancc («. S-lOcta.l ftl tlrf 
tutil of thr nrdc, but 1 ta* s^tact mnv be rvra lw 
wtan Ihe UBOfitiqBm id more vmmil than imnJ and 
the fckamLiti trunk lung. On the olher hand, trie tm- 
latUyn to the may be niarc BXtSWlveL 

The collateral branches of the common 
carotids are in the main ranall. They com¬ 
monly comprise the followings 

1 . Muscular branches (Rami muacUr- 
lares) of variable Rise go to the ventral 
muaeles of the neck and the skin. 

2 . (Esophageal and tracheal branches 
(Rami ffisophapn et trachcales), Small 
iwl^ go to the cervical lymph glands also. 

3. The parotid artery (A, pnrotidea) 
cornea off near the termination and enters 
the ventral pari of the parotid gland It 
abio sends twigs to the adjacent lymph 
glsnihs, and sometimes detaohw a branch to 
the mandihuSar gland r It is inconstant. 

4. The anterior thyroid or thyro-latyn- 

gettl arteiy (A. thyrcoldea crmnislis), the 
largest collateral branch oF the carotid, 
arise* From the latter two or three inches 
before it divide*, It curves over the anterior 
end of the thyroid gland, into which it sends 
several branches. It give* off the Laryngeal 
artery (A. larynges), which sends branches 
to the external muscles of the larynx and the 
constrictors of the pharynx, pausies between 
the cricoid and thyroid cartilages, and sup- 
pliea the internal musHis) and the mucous 
membrane oF the larynx A arnall pharyn- 
gesi branch (A. pharyngea ifttefttlcfu) runs 
upward and forward to the crico-pharyn- 
geus, and tfljppli.es twigj to the posterior 
pjpt of the pharynx and the origin of the 
cFflophagua. Small innominate twigi* arc . 3 

given off to the trachea, the oesophagus* and the sUrnu-thyro-hyoideiiR and omo 

hyoideui muscles, 



Pi*. or Swrw &F Uamam. 

FmpHpOi tumid an F¥rt« CP"*** VS* 
mu: Airtwmfi* Vckw. 

.«, Ewtan wrviraJ mr**: u»rtwP Ms 
anErtftranmrmllp r. kia.i-.ruii* mw 

tie. flu T««nlihfcJ irt^rr: *. “Mk; /. 

vii* trmi*rpri*ni*. 0. VT wr^ 

mi Jti «TV*: 'Mtirmav* 

tidbit cnjni, |, inrb»il I^'injili iliiri-j J. buly d 
firUi MT¥ir*J Tvnmhr^ in^vmrw p«~ * 

■mtj ednknun *MUwy , jikffiJM rmtrZ 
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In wrap cased tV ihyrokl and U™jkkiJ artene* mi*p from the carotid HcponJtdj or by * 
wort ctKJiiniErfL Bi«n. A Iwyn* ^r»t bnom u often drUrhcd from the carotid in fraud cNT the th_vn>- 
tiuyiuceiiJ. anti pqipp the Uryni with tbe anlcrar tuynipMl nerve. The phajynjciraJ beahrh'fre- 
questiy rmm dincllf from th# eaxotkl. 



fin £W—Ihrtp Dhkhqv Ql Vrn >’t Fli'Bir 

a. V. Ervj* Slf ■t'^O^phdlPili: *■„ ftMFri.-* part, Ilf wnpj+jsdflpip: i. n-»TT»^hrri>-lyf^kl#1M: 4, LPfti'hrp' 4-, I’pvr^ihji- 

dK / rmntfuna eftnJliM*, i. »-iu» Cm*t- rmink map*. *. mirfep uf k^awnw Mluib. f, IhMijUimniH, k. 

SHfcdl ifUlid. L Pi. ttftJtfHIta. ft. l-tr-l.- MflWn ft, ft. n^rnpf g| P. kupuiltt irf T , > Ht d 

l. 11 *, pbihfe*!™, *, tw^w^AM j, «piMh» n ft. tm-L ni he B.if-hin T, brw'hkH 

DTihiinn: ., ■U.tinr r, mwmpLuKUd;. fc. UIHU .i^B-rfir-ioJ p*rlnrmJ *. I ul»r «*ftpul»- J, j „ uutftlu 

Pfr"“" ^ ™rti*rp; *, r. . .. J. .‘.lu r. uia: I, *, jmukr wm rrrjiwiwbct h- 

■MITfdl; I, rr mi Turin r*mJ id Rrt*IT, ft* aWP-h ft pins » fil a »r w| bub** lb* ftTWbpftftJIb* fnrf¥fp tiiil iJir unipfa^m; 
€. wrHtrftiH^K immki t, 7, HirM ud nrup-ula* hniu-hp* d ranrthl I. h^uPfrftl IP*T-. JO, kft t™^h*fci 

tjrinjiWp/1! If, If. t^wmUht *M il^indWMwhpiafiruwanM ftn*tr NJd. t4. |l 1 *etn- 15-ia v*t^ 

tTT^nHi™ r£ P^mil 1.. **»Mh W^rpt pm*: FI. Flftrtft ***noic -rr,; if, «™. I*, B#f1r# la 

ni'nrrDlnlu; ±J. m-Onciftinpifl WTfi «, D*diu BtftP,; IJ, iila*rc*rrp : flf. Tj|J HftfYft; IT. ftfcillprY pi-r^p; 
n bmpch« nl rvnint fT. iw*n$ *uyw <*iaJ: H»tep «*rkftJ irUry' ». hh*^ fe«,n».h sf w 

irtF ^r : Jr - IHPOTWrt™* d aflrr, j i#, Tftrtftbnl ftrtHTi «. Bh-tuIm* tirpqrh^ rf ftPlKT? 

f J, ddNnin lapkift |H^.. 1 y d>l. «^a. ul ■ if, ivi* Em dn3 hrmUrt «T thinl nmd P-rr*. i.Mtw IllbrWbtr^ 
Ibnun, Tw^jl Ahal. lira rtr+J™. t 


h. Thi- posterior thTrgid arltry i A. ihynpoidea caudilk} w a tanaJE nnii mct>Ei- 
itjini vbw? 1 wWeh srkni from 1.3 to cartjLid at a tariablir ilistanw ta-liind lIk- cinU'riw 
lliymu] or from tin- latter or tiw parotkl wteiy. It senths branch^ into th« pots- 
UTkur part ttf the Ihynasi j, and tEflarlira seiijJ] trarbeal and intL^cular twigs. 
In some ra^ea il k ilintriUiM rhirdy or entirely to tlw? tuijj^>m mu^k& 
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THE OCCIPITAL AflUsEY 



The occipital artery (A. ocripitalUi} k usualty the imnd in m*v of ihe terminal* 
of the wild, It arise* commonly ftwt in from of the internal carotid, but in some 
eases with that prtery by a common trunk of variable length. It pursue* ti anme- 
what fluxuaua courae to the fossa Atlantic when? it divides into anterior and Posterior 
branches. It is related HpfOcWUy to the romdihidar gland and the hrwW 
Pu pbfiUmf and deeply to the guttural pouch and the rectus capitis ventmJs* major. 
The internal carotid artery, the 
ventral cerebral vein, and the ae- 
ccsttury, vagus, and sympathetic 
nm r «i cruffl its deep face. It 
givf* off twigs to the mandibular 
gland, the ventral straight mus¬ 
cles nf the head, the guttural 
pouch jmd the adjacent lymph 
glands two named collateral 
branchm. $ The condyloid artery 
{A. oondylajdcft) ia a small vessel 
which puss*. 1 * Upward and forward 
on the guttural pouch, mid divide* 
into muscular and meningeal 
branches. The latter enter the 
minium through the foramen 
krenun and hypOgloeSal foremen 
and are distributed to the dura 
mater. Thb artery la very vari¬ 
able in it* origin; it often comes 
from the posterior memingc*d. 

Tb’ posterior fflcniilgttl artery 
(A. mmingea abondlil is a much 
larger vessel. which rues up¬ 
ward and forward between the 
obliquUd C&pitiH anterior and 
th* partinirtoid proems pas^s 
through the masdoid foramen 
intc, the temporal carnd, enters 
the cranial cavity, and Is dis¬ 
tributed to the dura tnftter. It 
gjvefl collateral branches to the 
atliiMo-ocripitid articulation and 
the adjacent muscles. 

The posterior or recurrent 
branch (Ramus retnimms] of the 
occipital passes up through t hr 


Fte, Vmii Swmrm hui rf Bun <* IImm 

14 , 


tllM Tvktiria to th* guttural 

pnuch » *** CWPtMiit. fn "OTiifr «*» 
-rapecijlly when tbr head reck 
ue Eitewffd— the !«■. I^hiwl 

ihc pnUC-h Tlw U&cfc**fd *ii*™M*H 
it S i he Inter it variable. 

fTbe brunrh to the truUi'hlmUf 
-] irji | (A. Jjikiulutrr uufibttkk dnr- 
Hw hsnjr rarnt frein the eJtrrail raro- 
tirl Pf Ibti pqnEHricr pn^aiog™ artery. 
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foramen tranira>raariutn of the and joiua the vertebra] artery. It gives 
branches to the obliquws capiti* posterior, which covers it. 

The ulterior or occipital branch {Ramus occipitalLt) ptmm through the al&r 
foramen of the atlas and supplies the muscles and akin of the poll, anaiftcmGging 
with the deep cervical artery and its fellow of the opposite eiria. In thn alar fuirow 
it givRfi off the cerehrosphial artery (A, cerahfuqriiuilish which enters the spinal 
canal through the intervertebral foramen of the atlas, perforates the dura mater, 
and divides into cerebral and spinal branches The cerebral branch {Ramus 
cerebral!®) unites with that of the opposite side to form the basilar artery and the 
spinal branch (Ramus spinalis) similarly forms by union with its fellow the ventral 
sp inal artery. 

The basilar artery (A. basilnris cerebri) forward in the median groove 

on the ventral surface of the medulla oblongata and pone and divides into the two 
posterior- cerebral arteries. The collateral branches of the b&Eilnr are; 

1. McdnJhuy branches (Rami medullara), ten or twelve in number, dis¬ 
tributed to the medulla oblongata, 

2. Posterior ocrabdlaJ arteries (Aa. cerebelli aboni]^ which pass outward 
around the medulla behind the pons to the eorehdlum, to which they are distributed 
after giving twigs to the medulla and pons. 

3. The kushII auditory artery (A. audit! v® interna) aecDCLipanlra the 
acoustic nerve to the internal mr. li often arises from the posterior cere¬ 
bellar. 

4. Anterior cerebellar arteries (An. eerebelb ornhis). These are very variable 
in number and origin, There are often two or three on either ride, anti they fre¬ 
quently sumo from the posterior cerebraL They pass outward in front of the pone 
and supply the anterior part of the cerebellum. 

The posterior cerebral arteries {Aa. cerebri abomJc®) diverge at an acute 
angle and join the posterior communicating branches of the internal carotid 
arteries on the ventirel surface- of thn cerebral peduncle*. They are connected 
by a transverse branch and by a network of fine twigs which form often a rele 
miraJ^a. 

Tha ventral spinal artery ( A. spinalis ventmlis) runs Along the ventral median 
figure of the npinal mni r which it ®nppUrc, 21 is reinforced along it® course by 
branches from the Vertebral, LDlcrecstai. lumbar, and lateral sacral arteries* which 
enter the vertebral canal through the intervertebral foramina. 


THE ETT^FfAL CAROTE? AitTE*¥ (Ftp- 530, Mi, Soz) 

This artery (A_ carol La interna) is usually somewhat smaller than the occipital, 
ll usually arises just behind that artery, erases its deep face, and runs upw ard and 
forward on the guttural pouch to the foramen lacerum. Nat rarely it arises with 
the occipital artery from a common trunk or variable length. It is closely related 
to the vagus nerve and the anterior cervical ganglion of the sympathetic nerve, 
fibers from which accompany it. It is crossed laterally by the ninth and twelfth 
cranial nerve® and the pharyngeal branch of the va^tis, ft passes through the 
ventral pelTtaHal rinus and outer* the cavernous sinus, within which it forms on 
S-H.hnpcd curve. It is connected with the opposite artery by a transverse brwivh p 
the intercarotid artery (A. mtercarotlea), which lie® in the intercavernous jdnus 
behind the pituitary bo*tv% A branch (A, oarorieobarilaris) often connects it with 
the basilar artery. It then perforates the dura mater„ gives off the posterior com¬ 
municating artery r and parara forward and divides at the side of the optic chi anna 
into anterior and middle cerebral arteries. 

The posterior communicating ort«y (A. comm unlearn aboralia) turns back- 


THE EXTERNAL CAROTID ABTERT 


m 

ward and joins the posterior cerebral branch of the bs ynler . It gives off the d*ep 
cerebral artery (A. cerebri profunda), which wind* around the cerebral peduncle 
and la distributed chiefly to the mid-brain; it k often double, A smaller collateral 
branch is the anterior chorioid artery (A. chorioidea oralis), which passes along the 
optic tract and is distributed in the chorioid plexus of the lateral ventricle. 

The anterior cerebral artery (A. cerebri oralis) unites with the com^fpondmg 
branch of the opposite artery above the optic chiasm*. From thil junction pro¬ 
ceeds the artery of the corpus callosum (A. corporis uUon). which turns around the 
genu of the corpus callosum,. entera the great longitudinal fissure divides into two 
branches, and Is distributed to the medial aspect of the cerebral hemisphe™. The 
anterior cerebral gi yeh off the small internal ophthalmic artery (A, ophthalmica 
interna), which pi ihjcs forward at first lateral to the optic nerve; then, crossing over 
the latter to its medial aide, it joins a branch of the External ophthalmic. A small 
anterior meningeal branch (A, meningeaonilis) of the anterior cerebral it distributed 
to the anterior part of the dura, and assists in forming a network in the ethmoidal 
fraaa (Rete ethmuidale), anastomosing with the ethmoidal branch of the external 
ophthalmic artery and the artery of the corpus calloaurci. 

The middle cerebral artery (A, cerebri media) passes outward in the fossa 
lateralis in front of the piriform lobe, reaches the lateral fissure, and divides into 
branches on the lateral surface of the hemisphere. 

The djtalus arteriosus (Fig- 559) is formed at the interpeduncular impact: of 
the baec of the brain by the union of the anterior cerebral arteries in front, by the 
diverging posterior cerebral art erica behind, and is cumplatad laterally by the 
junction of the latter with tbs posterior communicating arteries and by the Internal 
carotid. It is irregularly polygonal in outline, and surrounds the optic chi&ama 
and hypophysis cerebri. 1 


THE EXTERNAL CAROTID ARTERY fflga. SA1, 5«21 

This artery (A, carotin externa), by its site and direction, constitute* the con¬ 
tinuation of the common carotid. It paww forward on the lateral wad of the 
pharynx at the lower border of the guttural pouch, covered by tbs mandibular 
gland and the oeeipito-mandibularig, digaslricus and Mtylp-hyoqdeua muscles, and 
in relation to the parapharyngeal lymph glands. Il then emerges between the stylo- 
hyoideus and tbs great cornu of the hyoid bene, ascends on the latter parallel with 
the posterior border ol the lower jaw, and terminates about two inches (ca_ 5 cm.) 
below the tein poro-mandibular articulation by dividing into superficial temporal 
and internal maxillary bmucins It ia crossed deeply near Its origin by the anterior 
laryngeal and pharyngeal branches of the vagus nerve. Just before its emergence 
its superficial face is crossed by the hypoglossal nerve-, and the g3oeac-pharyngcal 
nerve passes over ita medial surface at the ventral border of the great cornu. The 
chief collateral branches are the masseteric, external maxillary, and posterior 
auricular. It nJso furnishes variable branches to the mandibular and parotid 
glands, the guttural pouch, and the pharyngeal lymph glands, as well as twigs to 
some adjacent muscles. 

1. The masseteric artery (A- masseterica) ia given off from the external 
carotid at ita emergence from beneath the artylo-hyoideua. It panes downward 
and slightly forward under cover of the parotid gland and over the tendon of in¬ 
sertion of the stcmo-ccphollcufl to the posterior border of the mandible and appears 
on the masseter muscle, which it enters after a short course on its surface. It gives 

1 Tba cerebral arttria an w j T*ri*Mc ta WT'^meiir, uu) tie fompnn£ *M»Lwt u a brief 
tifa-ftuins *r Ihe mare usual dupofllfoa of [ha Iwevt 
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branches al»o to the medial pterygoid and occipito-mandibularis muscles and the 
parotid gland 

2. The e*t*ni&l mjtiin arr artMy (A. EmoriliariH externa) arises from the ex¬ 
ternal carotid on the deep surface of the posterior belly of the dqtotari«(Fig. 561 L]i 
It runs downward and forward on the Lateral wail of the pharyn* acroHstho deep fact 
of the Etyio-hyoideus toward the great cornu of the hyoid bom* accompanied by 
the gJo&ao-phAryngnal nerve in front and the hypng]o™J nerve behind. Alter 
giving off the lingual artery at the posterior border of the great cornu, it inclines 
more vent rally on the medial surface of the medial pterygoid muscle, erases over 
the hycgjo&ius muscle, the hypoglossal nerve, the mandibular duct, and the inter¬ 
mediate tendon of the digariEncun, and turns forward in the mandibular apace. 
Here It lira on the lower part of the medial pterygoid muscle, and ia related medially 
lo the mandibular Lymph glands, above to the anterior belly of the digastricus, and 
belnw to the homonymous vein. At the anterior border of the m&srater it turns 
around the ventral "border of the jaw and abends on the face in front of that 
muscle. At the turn the artery is in front, the vein in the middle, anti the parotid 
duct posterior. The artery ia conveniently placed at its inflection for raking the 
pulse, since it in fu peril dal and lira direct ly on the bone. Beyond this point it w 
commonly termed the facial artery (A. facialis). The artery and vein pass upward 
along the anterior border of the nwuweter under caver of the facial cutaneous and 
the iygomfltkiis, and are crossed sniperhdally by branches of the facial nerve and 
deeply by the parotid duct. The artery terminates over the levator labii uupe- 
rioris pmprius by dividing into the dorsal nasal and the angular artery of the eye. 
The chief branches of the external mu oa follows: 

(1} The pharyngeal artery (A. poiatina aseendens) arises usually behind the 
sty lo-phary ngeua, passes between that mu-rde and the great oomu, and runs for¬ 
ward on the lateral wall of the pharynx under the elastic pharyngeal fascia. It ia 
distributed to the pharynx, soft palate, and tonsil. 

(2) Thp lingual artery (A. Engualis] is a large branch which diverges from the 
parent trunk at An acute angle, runs along the ventral bonder of the great cornu 
of the hyoid bone, and dips under the hyogiasius muscle. It then parses across 
the keratenhyoideufi^ turns inward under the interconuial joint of the hyoid bone, 
and runs forward in the tongue between (ho hyoglutrtis and genio-gJowuB, This 
part (A profunda lingua) is lleKumifi and is accompanied by branches of tbs hypo¬ 
glossal and lingual nerves. It ia the chief artery of the tongue, and anastomoses 
with the opposite artery and the sublingual. 1 

(3) The sublingual artery (A. sublingualis) is a smaller vessel which arises at 
the anterior extremity of the mandibular gland (Fig. 561). It paasra forward on the 
anterior belly of the dlgARtricux, between the mmua of the mandible and the mylo- 
hyoidcus, perforates the Latter, runs along the lower border of the HUblintfiaJ gland, 
and ramifira m the mucous membrane of the anterior part of the floor of the mouth. 
It detach® branches to the muscles and akin In the mandibular space, the mandib¬ 
ular lymph glands, and the suhlmj^ial gland. It also gives of the small submental 
irt«y (A. Fubm cut alls) which runs forward superficially toward the lower lip, 
supplying twigs to the skin and the myio-byoidem 

la HHoe om the euMLcsnml Artery ihw foim tJ>r linuu*! ud the ■rahmeatAl fro?n the 
txterad JiuuuSbiry. flame* tm« E be flaibUogu*] reuuiine on the -suiieriScul for# of Llw in yb-byflldeus 
—bilLLA rwmlitlaK the pghnrrnLnl of snm—and the htjMifIKUaI cImmI HI VUpplied fy a HrecLii 
branch <ti tbe Lingua] 

1 Jn. 5uQje oHi ibe lingiul trunk run* on tbe eu-perfid*! hux itf the hnvkw (wtofed of 
parang howith it; in wzk iptfcttncai * mJI branch critendb forwird a vifiihW diaEAflce under 
the ciuHis. 
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A L'ntirti' irfdblc branch may l>; Riven off in ihv in •ysibhul nr epic*, winch turn* around the 
W« twsiixtrr of thn jnw anil mien lh« tniilrlli- of ibr loTtT p*rl of %\v rnjuwtfr tuLuw-Uy In »uEM 
cuffi Lina wrtecy an w large sue and it* fnibalkm ean be fcLfc. It ta oceoinpaiij^j by a vein. 

(4) The inferior labial artery (A, labialis inferior) arises from the external 
maxillary a little before it reaches the depre-s-sor labii inferiors (Fig. 560). It 
forward, dips umh't the dtpmvior musilt:, and continue* to the lower Lip. 
It FUppliee branches to the muscles aiu! skin in ibid region* tu the 1 lift-nor buccal 
gLanda, the imicodK me mb mm- of the cheek, and the lower lip, amstomosirkg with 
the mental artery and lhe iMtresponding voxels of the opposite side- HdEitaches 
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a branch (A- annuli oris) to the angle of the month, which anportomoews with the 
superior biUal. 

(5) The superior labial artery (A. labiaUa superior) adaes froru the facial in 
front of the facial crest (Fig. MO). It * farward under the dilatator nsirU lat¬ 
eral Lh and Lcvjktor nasotabialiA to the Upper lip, gives twips to the Upper part of the 
cheek and Lhe lateral imajid rtgion r and ramifies in the upper Sip, amiAtocEKMsiug with 
the opposite artery and the pabto-labia], 

(6) The lateral nasal artery {A. lateralis na^i) artiwd usually a little above the 
preceding one, and runs forward paraLtuI with it and under the levator nasolabialh 
to the nostril (Fig. 560). U supphea branches to the lateral nanjiJ region and the 
nostril. 
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T!Hri Li iffilble. It PPiy :i_ri^i- fnun ill* Huprriur ULLJ at \hr Jtcmil rtf bifurrAlEon 

tif ih\- Enrinl *>r with thr iJotnaL im_-n-1 (men the infranrhilftf artery isu in (Ih* «*l- In wmc cmm 
it give* ofl 1 «■ dorud mural bouwh, 

\1) The dorsal nasal after? (A. domain mud) tnw on the levator lah'ti *uperi~ 
om proprilH arnl pra» fijrwowl under the levator naadabkplla to the dOrtUm na^ri 

(Fw, m 

(8) The angular artery of She eye (A. inguluii oeuli) runs bwtrd the medial 
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eanthuA of the nre, where it anmslomnsofi with the orhstai braneii {Ikumis m&lhris) 
of the mfraorhiEal artery (Fi£. 5150). 

In adililbn to the precediEig, numnefl branehea are supplied to the mandibu- 
tar ttUwy idand and lymph icUtnLh. Th«e \a eonixauiily a hnmcli of roE^iderable 
which L-i pivt-n off aa thu externa] mutillKty artery the anterior End of the 

mandlhnlar ftlatid; it runa upward and hack ward ifocg the don#al fjonler of the 
pkiid,. whjeh it *u|jplie3, 

a, nie posterior Huricukr artery (A- miriculari-i posterior) ari^M at an acute 
angle from tin? external carotid jlihc. aSjove the origin qf the niaafioterie, It passes 
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puuni, form* an arch around the mLinbrana tympat^ and supplies the middle ear 
and its minwdrak 


THE SUPERFICIAL TEMPORAL ARTERY 




This artery (A- tempcratei axperildlilii} is much the smaller of the two terminal 
ichesof Lh*! external carotid, and is usually less than an inch (ca. 2 em .) in length* 

It passes upwarrI behind the posterior 
bonier of the ramus of the mandible, 
under cover of the parotid gland, and 
divides below the level of the condyle 
into the anterior auricular and traru^ 
verse facial arteries. It Is cratecd super¬ 
ficially by the facial nerve. 

The" anterior auricular artery {A. 
auricular^ anterior) ascends behind the 
tamporo-mandibular articulation under 
cover of the parotid gland and reaches 
the temporalis muscle. It is crossed 
deeply al its origin by the suj^rfidal 
temporal nerve and is accompanied by 
a aardlite vein and the auricula-palpe- 
braJ brunch ot the facial nerve. It is 
distributed to the skin and the temporal 
and anterior auricular muscles, and rmmIs 
a branch through the conijhtd cartilage 
to the akili which lines it. Collateral 
twigs arc detached to the parotid rfand, 
and an anterior branch anastomose* with 
the supraorbital artery. A branch some¬ 
times p&9K4 into the temporal canal and 
uustof&QW with the posterior meningeal 
artery 1 . 

The transverse facial artery f.A. 
tmn&vcTBa faciei) IS lar^r than the pre¬ 
ceding. It turns around thp. neck (if 
the mandible and emerges From beneath 
the parotid gland (Fig- >5*50). It then 
passes forward a short distance cm the 
muyideter aixuit half an inch below the 
sygomatie arch, and enicra the muscle, 
in which it commonly divides into two 
chief branchy It is accompanied by a 
vein and a branch of the raperfirial tem¬ 
poral nerve. It supplies the master and the akin of this region r and anastomoses 
with the external maxillary and poatariur deep temporal arteriea. 


ft*, m . hi pi tTi dr Bn**, 

pH ainutaU cl pwwAlt*, A LflTOkl 1 

£, LibjU-ji unyH. Ln?™^ dE, fW(« 
IcJr-riW. *, FVEtiia niilti. l*1*T«U*, 1. n'rfeu Mttli 
9 , . I. IWmiUkl iWI i S. DWYB; 

kturWri/ Mm: M. ncjrfmilfti LkJ Itrtnf: 4.rf 
UcnFT.O mm l4fUnir. ». LuTlHEifcJ iltW* i 
Ifini^ [iFm.r, HhJi<:h ijphLtiaJmli: irtHv; p. bra*fh. J 
wvIriQp'l-v E!irTi 111 obtiHIKM «ral| Uilrtlirf r f- njaaJLl- 

\m Brrt-f: F. irdrsuirLuljU TO^mPL f. huiril 

Mm; r. erwi tmfra; *. 

t, LMf-n.nl rtimUlliJT wCn* I *. *1^7 I ralSl 

x T i6irPMf+»L*] uury, V. nM*r u-Laf^ v, ip*^w 
pkkLK fcrtfty. i. JTWft j»UlLw 

(iw ulrryi J, fc£ii**a 

udipmtbI irt<*cr; *- ^ tp™^ ■»“* B 

srfl; a, dump irf mipwiHiii*! ptaam -Iw-w* ■rVTi: 4.1*- 

nd’imt: i. iMpwd !'■*: hrffcM* T„ 

Inruai-fi r.mulujti isd Piri-lFrii* cekL id ibMI BftZul; 

j. otrmm iV ilv imiwl ' Uw 

in AUmJ 


THE H4TERNA1 MAXILLARY ARTERY (Fte* StL ^ St4) 

This arlerv r (A. niasiilnris internal Is much thn Larger of the two- icmiinal 
brandies of the ojctemal carotid, 11 begins at the medial aide of the posterior border 
uf the mandible, about two incises (ca. & cm.) below the articulation of the j&w ? 
ajid ends in the anterior part yf the pterygo-palatine foasa. On account of ita 
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csoanpkx course and the lar^e nLimber of branchy Riven off it ii convenient io divide 
it into three parte. 

j Xhr j -first part is much the longest, forms- a double ciurve, ami is irt great 
psrt in oootftct with the guttural p ucIl Ii parses upward and forward on the 
medini surfaw of the mandiUo a distance of about an inch (c*. 2 3 cm ) and U 
related hrre to the vein, which i* ventral. It then turai inward on the ventral 
surface of the lateral pterygoid inusde and the mandibular nerve, praam between 
that muscle and the teaser pnlati, and runs forward to enter the alar canal. This 
pari Rives off the following branches: 

l. The' mandibular alveolar artery (A. atveolaris ma&dibula) pimm down- 
ward and forward with the homonymous vein and nerw r being at tint betw«Q 
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the lateral ana meefbd pterygoid rauwH then between the alter and theramus trf 
the in Audible. It enters tit* mandibular foramen, fomnwv* and forward 

in ike mandibular canal, and terminate* at the mental foramen Ijy dividing into 
mental and incisor teanehm, The m=ntal branch (A, tuntalia) m *#*i thraugfc 
the mental foramen and MuatonMws it. ihe lower lip with the optwaito artery and 
the inferior labial. The incisor branch (Hamas kwumrt continue* forward in the 
bone, supplies twigs to the canine and iiwtoor teeth, ..ndan^tomr^^ln^ Wlow 
of the ophite «i,L CdWcral branohesare detached to the pWd ^ 
hyoid mu^le*, and within the bone to the ^th, alveolar ptRostolam the tfonts, 

and the gnoiucy substance of the mandible- . , 

2. Tbe pterygoid arteri«, two or thrae in number, arc distributed to the ptery¬ 
goid and tensor and levutor palati nimtcles. 
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3. The- tympanic artery is a very email vessel which panes along the Eusta¬ 
chian tube to the petrotympanic figure and enters the middle ear, 

4. The middle meningeal artery (A. meningoa media) arise* beneath the buo 
einatur nerve, where the internal maxillary turns forward. It passe* backward 

the temporal wing of the sphenoid to the antcrodateral part (foramen tpino 
sum} nf the foramen laeerum. Entering the cranium t it divides into branches which 
course in the rtoov^ on the temporal and parietal bones and supply the dura 
mater, Ft anastomosis with the posterior meningeal, 

Tbt alee of LLii artery u yariible, au4 [j b inverne raliu to dial of the pi*Lrfiur tmjaiiucral 
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5. Use posterior deep temporal artery (A. temporalis prafuuda aboratia) 
artaes from the intend m&xilJar^ 1 just before the latter enters the akr canal. It 
pasfiert upward and backward in the temporal fossa on the deep face of the teinporalbi 
miuscle, in which it ramifies. It sends a branch outward to ihc nuwtHcterj and 
anastomoses with the superficial temporal and middle meningeal arteries. 

In wjtnm c»» the «ympunc and tnktdic numo^nJ arOr fmm tiua artery. 

II. The second part Him in the alar canal, and is about an inch (ca. 2-3 cm ) in 
length. It gives off two branches—the anterior deep temporal and the external 
ophUudmiCr 

1. The interior deep temporal artery {A, temporalis profunda orails) fmergea 
from the coiud through the small alar or temporal foramen, and iuw ft^w in the 
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anterior port of the temporal fossa on the dwp face of the temporalis muscle, In 
which it h chiefly distributed. It gives twigs to the orbital fat and the akin of the 
frontal region. 

2. The external ophthalmic artery (A, ophthalmica externa} mmergm from th* 
anterior opening of the alar canal* and enters the apex of the periorbita. Within 
this it forms a semicircular bend under the rectos uculi superior* and is continued 
by the ethmoidal artery. Its branches are as follows:: 

(a) Tk supraorbital artary (A, siipraorbitfllis) is a small vease) which often 
arises from the anterior deep tempera] or the internal maxillary. It passes along 
the inner wall of the orbit in company with the nerve of the Fame name to the supra¬ 
orbital foramen, through which it emerges. It is distributed to the orbicularis 
oculi F the comigator supercilii, and the skin of the supraorbital region, 

{ft) The lacrimal artery (A. Ucrtmalw) runs upward and forward within the 
periorbita along the lateral edge of the iDVater pslpebrw superioris to the lacrimal 
gland* m which it is chiefly distributed. It also sends twigs to the upper eyelid. 

(c) Muscular branches (Kami muaculares) supply the orbital muscles* the 
periorbita, the third eyelid* and the conjunctiva. 

(d) The ciliary arteries I’An. ciliarefi). two etete of very slender branches, 
an^e from the ophthalmic and from the muscular branches The anterior ciliary' 
arteries (Am. eilinres anteriores) pierce the sclera In front of the equator and ramify 
chiefly in the ciliary body and the iris. The posterior ciliary arteries (An. rLliarps 
pouter]ores) pierce the posterior part of the sclera; most of them minify in the 
chorioid coat as the short ciliary arteries, but two of Larger sise* the long ciliary 
arteries* run forward, one on each side, between the sclera and chorion! to the 
periphery of the iris. Mere they divide into branches which anastomose and fond 
a circle (CircuSus iridis major}. From this secondary branches are detached which 
form a second circle around the pupil (Cireulua iridis minor)., 

(c) The central arteiy of the retina (A. centralis retime) m a small vessel which 
arisen frqm the ophthalmic ut from a posterior ciliary artery. It pierces the optic 
nerve a short distance behind the sclera, and runs in its center to the lamina cribrooa* 
where it breaks up in thirty to forty fine branches These appear in the fundus of 
the eye at the margin of the optic papilla and radiate in the posterior part of the 
retina. 

{/) The ethmoidal artery {A. ethmoidolb) is the continuation of the oph¬ 
thalmic. It enters the cranial cavity through the ethmoidal foramen* passe* 
inward on the cribriform plate* and divides into meningeal and nasal branches. 
The farmer ramify in the anterior part of the dura mater and anastomose with 
branches of the artery of the corpus callosum. The nasal branch passe* through the 
cribriform plate* gives branches to the mucous membrane of the lateral mass of the 
ethmoid and the adjacent part of the septum nasi, and runs forward on the dnrnal 
turbinate. 

III. The third part paras forward in the pterygopalatine fossa, accompanied 
by branches of the maxillary' nerve. On reaching the posterior palatine foramen it 
is continued by the greater palatine artery, Ik branches are a* follows: 

1, The buccinator artery (A. bueeanaioriai arises from the ventral aiipeet of 
the internal madllary ahortly after its emergence (Fig. 562), It turn* around the 
maxillary tuberosity, accompanied by the buccinator nerve, and under the msrater 
muscle, enters the cheek, and runs forward in it. It supplies branches to the 
check, the superior buccal glands, and the mosseter and pterygoid muadea. Near 
ite origin it gives off a branch to the orbital fat behind the periorbita, 

2. The infraorbital artery (A. infraorbital!*) arises from the upper aspect of 
the internal maxillary a little in front of the preceding vewel It passes upward 
and forward to the maxillary foramen* runs in the infraorbital canal in company with 
the nerve of the name name, and is continued forward within the jaw to the incisor 
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teeth. It givos branches to the teeth and gums, and detacher a branch through the 
infnMjrbital foramen which immomwes with the lateral mwkl and superior h!M, F 
About midway between its origin and the mMi&ry foramen it gives off the 17ml at 
branch (Ramus malarisl* which passes along the floor of the orbit to end in the lower 
Lid and anastomose with the angularis oculi. It gives twigs to the inferior oblique 
muade and the lacrimal sac. 

3 , The lesser palatine artery (A. p&Jatina minor) is a small vessel which 
parses forward in the groove at the medial Hide of the maxillary tuberosity to the 
soft palate. In tho groove it is accompanied by the nerve of the name name and the 
palatine vein, 

4 . The sphenopalatine artery (A. ephenopalatina) arises in tho anterior 
part of the ptetygo-palatine fo«3a* passes through tho ephenopcUatine foramen into 
the nasal cavity* and divides into two branches. The medial branch Lh distributed 
to the mucous membrane of the septum mud; the lateral one goes to the vent ml 
turbinate, the ventral meatus* the posterior nates, and the nuudllary and frontal 
sinuses. It may arise from the infraorbital. 

& The greater palatine artery (A, palatina major) is the direct continuation 
of the internal maxillary. It passes through the palatine canal accompanied by the 
palatine nerve* and runs forward in the palatine groove, whore it is joined by tbc 
vein, A little behind the plane of the corner incisor teeth ii curves medially over a 
bar of cartilage to the foramen incisivujn, where it unites with its fellow yf the 
opposite side. The single artery' thus formed (A, palato-lnbialig) passes up through 
the foramen and divides under the traiv^veraus nasi into two branches which 
ramify in the upper lip and anastomose with the lateral nasal and superior labial 
arteries. Other branches go to the anterior part of the upturn nasi. Collateral 
branches go to tbe hard and soft palate and the gums, and others pa.**: through the 
accessory paLatine foramina to be distributed in the mucous membrane of the 
ventral part of the nasal cavity. Commonly two branches* right and taft, are de¬ 
tached from the convexity of the arch formed by the union of the two arteries^ 
these run forward b the anterior part of the hard palate. 


Arteries of the Thoracic Limb 

THE BRACHIAL ARTERY 

The brachial arteiy p after crowing the ventral border of tbe acajenus at the 
first rih F passes backward and downward a crow the origin of the ooraco-brachialis 
and the insertion of the wuhecapubria muscle at the medial aide of the shoulder 
joint,* At the posterior border of the subocapulariii Lt gives off the subscapular 
artery, and turns distally on the medial surface of the arm. In its oourse La the 
arm it inclines a little forward, crotHee the humerus very obliquely* and k continued 
by the median artery. 

In the ccura over the chast-wall the artery is related medially to the ventral 
border of the serratus thoracis and the rectus thornck, Qppcate the ventral end 
of the firet rib it is erased medially by the median nerve and laterally by the mus- 
sulo-cutaneou3 nerve; the two nerves usually unite below tbe artery* which is thus 
suspended in a sort of loop, fn the arm it is rotated medially to the posterior deep 
pectoral muscle and is covered by the deep brachial fascia. Laterally it lice on the 
subsea pul axis* the brachiatis, the insertion of the teres major and lalkmnus done, 
and the medial head of the triceps. The ooran^rachialig muscle and the median 


it 


* The infrwUtnl *rtm m iwmdly small at Its ^qm upon ih* face, but in tnu 
i* rather law and may partially replan lim superior LabLiJ tad lateral 

*Tta terra asilkiy H1 ufteu applied I* the arteiy f»cq the Gnt rib to the print or oririn of 
ih 1 ■ul^™|mlar Ultry. mn4 the w™ bndunl u gi v« to tbe artery beyend thla ^ 
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m rve lie along the front of the artery, which, however, overlap the muscle dia- 
InJLy. Thu vpin crosses the mwiial fact of the artery and runs dove behind it, 
accompanied part way hy the ulnar and radial nerves. The chief branches are as 
fallows: 

L The suprascapular artery (A. thorMW^cremiiilia) is a romll and somewhat 
fiexnou* vfssel f which nii&m near the anterior border of the suhgc&pularia and runs 
eternally, to the furrow between that nnurcle and the aupragpinatim It gives 
branches to these- tmiidca, the anterior deop pectoral, and the hrachioeephnlicua. 
A branch passes in front of the tendon gf origin of the coraoo-brachialis to tbo 
shoulder joint and the proximal end oF the humerus. 1 

2, The siifaacapular artery (A. subseapularis) ia a very laa^e vrael which arises 
at the posterior border of the subscapularis muscle. It ascends in the interstice 
between that muscle and the teres major, on the medial surface of the long head 
of the triceps, turns around the posterior border of the scspola below the dorsal 
angle, and ends in the infraspinatus and deltoid. Besides collateral muscular 
branches (Rami muKcu teres) to the subscapnteris, tertss major,, triceps, and tensor 
fasetss nntibrachii, it gives off the following named branches; 

(a) The tharaco-dorsal (A. thoracedorBaJis) ia usually given off about an inch 
from the origin of the so bipolar, crosses the medial face of the teres major, and 
rum upward and backward on the Iftti™^ dorsL It gives branches to these 
muscle, the triceps, the abdominal cutaneous and the axillary lymph gland*. 

(&) The posterior circumflex artery of Ihe humerus (A. eireiunffexa humeri 
posterior) arises a little above the preceding vndf and jm&m outward behind the 
shoulder joint between ihe long and lateral heads of tbs triceps with the axillary 
nerve, H gives branches to those mu^dre, the joint capsule, and the muscles and 
skin of the lateral aide of the shoulder, jauatomaung with the anterior circumflex 
artery. 

(c) The circumflex artery of the scapula (A, circumilcxa aeajnilm) arise* about 
two or three inches tea, 6-7,5 on.) above the shoulder joint, passes forward to 
the posterior bonier of the scapula, and divides into two branches. The lateral one 
rums forward on the lateral surface of the scapula below the spice, and gives branches 
to the supraspnntus, infraspinatus, and teres- minor, The medial branch inures 
forward in a eimiter fashion on the costal surface of the scapula and supplies branches 
to the subsea pul arm, 

3. The anterior circumflex artery of the humerus {A, cirrumflexa humeri 
anterior) 1 arises usually at the anterior border of the teres major. It posses forward 
between the two parte of the coracobrachial is or between the latter and the hummia 
H gives branches to the rcraeodirachiidis and deep pectoral anti ends in the upper 
part of ihe biceps and In the brachiocepbalieus, H anastomose* with the posterior 
eireumUex artery. 


Not rarriv it h tr|rio«d terariy by ui artery which anew Iran Uw hnwbial at the d trial rad 
of the cciraeo-broeWL-s and utrada w th* fount of tho hunsteiiiB. _ In ^Kcnew ft ™I1 broach 
for thr i^Ewnbradialu is iuhuHv given off ml the will pobt of ungat erf IL# interior circumflex. 


4, The deep brachial artery (A, profunda braebu) is a Large but short mink 
which arises usually about ihe middle of the humerus. It passes backward to the 
interval between the tendon of the teres major and lattnmusdcjrai, and the long and 
medial heads of the triceps, where it divides into several branches which supply the 
Irireps, tensor fosetifc anUbrocbii, anconeus, and brachinlis. A branch rum in the 
muscutD-spiral groove with ihe radial nerve te the front of the elbow joint and 
anaj-tomoses with the anterior radial- A slender branch dwvdi along the Lateral 


1 This tww- 1 may hn LLauhk, or be represented by cat of 
■rtery, 


1 AW termed ihe p«bumcr»i aruay. 
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battier rtf the extern? carpi and supplies cutaneous twiga Anagtomosca occur 
with the ulimr mu! recurreat interosseous arteries. 


The t^in t of ndpn L* ui«nMt«U uvd it is cloL unrakumop to find two H^tcriai of one 

Often a lanp? branch for the poeEciw deep perttirtl muscle i* dcuusknl rtase to the onion or atlh* 
frum ilt* h wu-h.jji.1 dirselly. 
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5. Muscular branches i Rami munrulanp?0 are distributed to the Urea major, 
deep pectoral, «3M>tewhkfe» J and bioepeL The largest and least variable of 
tbefit 1 supplies the distal part of the biceps. 

6. The ulnar artery (A. collateral^ nlnarii prqximalb) arises at the distal 
end of the ooiKa-brachialis and passes downward and backward along the ventral 
edge of tlia medial head of the triceps under wer of the brachial vein and the 
tensor faseke anlibrachii. ft. gives branches to these muscles, the posterior soper- 
helaJ pectoral., Ihe cubital lymph gland*, cutantm and skin. At the elbow it lies 
on the posterior part of the medial epicondyt^ in relation in front to the ulnar 
nerve, and largely covered by the satellite vein; ii then turns downward under the 
ulnar head of the flexor carpi ulnaris. It continues its descent with the vein and 
nerve under the deep fascia of the forearm between the ulnar and humeral head?: of 
the deep flexor of the digit, and in the distal half of the region bet.ween the lateral 
and middle flexors of the carpus. It unites Just above the carpus (under cover of 
the flexor carpi ulnaris) with the lateral volar meracarp&L artery, with which it forma 
the supntcaipal arch. It detacher small collateral: to the mmdsa dong which it 
pa&KUw and terminal Twigs to the lateral surface of the corpus. 

7. The nutrient artery of the humerus ;,A* nutritin humeri) h a short verae] 
which enters the nutrient Foramen of the humerus. Il often arise* from the ulnar 

■H. The anterior radial artery (A. oollntcralui radlalis distalh)i paries downward 
ami a lit tin outward on the anterior face of ihe humerus under cover of the biceps 
and brachial L« to ihe front of the elbow joint, where it is in contact with the radial 
nerve, It then descend* on the anterior surface of ihe radius, undercover of the 
common digital extensor, to thecarpus, where it concurs in the formation of the retc 
carpi denude, anastoinosing with the median iind dorsal Interosseous arteries. It 
supplies branches to the elbow joint, the bietp« r brnchialU, and the extensors of 
the carpus and digit, A cutaneous branch emerge* between the distal end of the 
biceps and the brachLaJL*. 


THE MEDIAN AH TER Y 

The median artciy (A. median*) 1 h ihe direct continuation of the brachial 
It dpsec-nd*, inclining slightly backward, at first on the medial surface of the 
humerus, and then over the cupuk and medial ligament of the elbow joint, under 
cover of the posterior superficial pectoral muscle j At the proximal third of the 
forearm it dip* under the flexor carpi radially and passes down the medial part of 
the posterior surface of ihe radius. In the distal part of the forearm it inclines 
backward and in separated from Ihe radium by the reinforcing band (Caput tending 
um) of the superficial fle*or of the digit and h continued by the common digital 
or large met ac&rpal artery 

Il is accompanied by the median nerve, w hich tic* in front of the artery at its 
origin, then crosses over it obLiquely at the elbow joint and becomes posterior 

At the distal end of the arm the artery b crossed by the large anastomotic vein 
which connects the cephalic and brachial veins, and a radicle of the brachial vein lie* 
behind and partly upon the artery; lower down them are usually two satellite 
veins, anterior and porterior, The chief collateral branches are slb follows ■ 

J Articular branches are supplied to the elbow joint 

2. Muscular brooches go to the flexors of the carpus and digit - the lorast 
these arise at the proximal third of the forearm. 

3. The common interosseous artery (A* interop communis) k a vessel of 

1 HSLISrtiSf ! fff&y* A t ™f^ Wf&puwtfv* autany, 
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considerable sise which arises ai the kvd of ihc fausiweam space, through which 
it pnssies outward. Before entering the n[ia^- il §rives nfT a scunil branch, the volwr 



^jtVTucrT 1 o-jrpt 

TVwfoll Hi/ fl^SVKT (33/pi 

rndinisS 

fjdfcraf lap of ort'pii# 
ftrfr wrpi ifnrwiJr 
T^tsfw fljf fomHum cjtfrfUflr 
Ifrnnrh to laleral «to hot' 


— TfHKr/iUM dft&ftrracAu 
—■ Vwf ^ Irtrrp* 

.— fTniWtA 3 / fwmr to 

Vtfito u/ fruvj* fltid ntitvtonu 
iktp VtfcAtof urirrp 

flMwl n?m 

W 

Ap(hi r*/ ^pi 

4renPWfiu 

lAtfrrnt krad uf trurp* Imf epJT 1 


Lr-tmrl H J. r?/ fl&fitr 
ftTflOlft bfl'Fitli* (Cud 
ml T^/kdmf) 


CfffnmRft tnirro«T(nw rjrt#ry 
£ r |JWI 

i'JfHTh had (3/ ffifrTJHUli 
liipi/njl cxirndiTT 
diflilflf jfpjor 
[iibnf dijntol rxlfOK.fr 
t^ftwr P»#nr and nn'n 

rjjfwtrif lafrraftf (liw«fp) 

urtocfe 

UJ/WT 
l>pfninJj 

/jab/cf toudv'l UjT uI'k.J4> 
Wn{£i 
«rpst ton/ 


0HG9VWT («rpaj 
iltfWirr l/prffll 
f jadrmi rJ^RJ-w toruto* 


£MI«rJ 
flracAMsesr p^f|MT4 t 
L fltoraf Vr?rJ.il/ 

EPk'fpi ii'lJ 


Cute urinrt JprwnxA of 
funtfar* nmr 
.Anh™- fvJcJiirl 
ri7mmm di-piinJ fJtoJtjMr 

ifructoiaiw 


IfxfrruiH- wrpi nfcMl* - 


Fee MA-DimoT^ *r Lktw F^ixiui or lb*** LatIC^- liana 
TV (idijJ Jivd «5 rw V«di u/ Ow tiiL-rty.-r diii>i*l ^Ilfww »«■ ihrfrn ta *«**«■ uf l V Im.1fP« 1 fTtmanr. mrr ual 

M —p JS. - h,. - «—* "■a" 'JEE^S 

actMtuu, muKln. -Mr* ta™ t-. r«r,o-.l iblnilM rf trip** ***■— rwpt «JuLi,l.l*d ArM 

-I WVH.V, (Aff*r fetoAhA AILW li Anns .i Ff-rtW«l 


interosseous srtery (A. bow™** voferis), which descends to the mdW held of the 
deep flexor. In the quot it supplies the nutrient aiU-nts of Ow ™Bus end ulna. 
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£ttwi^ng from the aptffi it fives off hwuhoa to the ulnarb. Enteralis, and the . m.ii 
recurrent interosseous artery (A. intenxuea n-cutroiwj, which ascends on the lateral 
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LnU'ixiHSiM dorcali-a) descent Is between the common aod lateral extensors of Lhr digit 
and concurs with the anterior radial in forming a network oh the dorsal surface of 
the carpus, tins /etc carpi dqroale. From the latter arise two small nsefr, the 
medial and Lateral dorsal metacarpal arteries [A, met&carpca dorsalia meifialw, 
lateralis), which run di*UJ]y in the grooves between the targe and small metacarpal 
bones and Airamomotic with the voUf metacarpal arteries. 

4, The artery of Ehe rete carpi volaro (A. retia carpi volaria) is a small vo«l 
wliieh arises at the distal third of the forearm and descends on the lading to the 
posterior surface of the carpus, where it concurs with branches of the volar meta^ 
carpal arteries in forming the rote carpi volaie. 

5. The lateral volar metacarpal artery i A. metacarpea volaris lateralis) is a 
ktcwU] vessel which arises just above the carpus and uustamofi^ under cover of the 
flexor carpi ulnaris with the ulnar artery, funning the snpr&carp&J arch. From the 
arch the artery descends with the satellite vein and lateral volar nerve, inch nut 
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toward the posterior border of the we&ftty carpal how?, and arrives at the head 
of the lateral metacarpal bone. Here is it connected with the medial volar meta¬ 
carpal artery, usually by two transverse branches, thus forming the deep volai 
or Eubcaipal arch (Aretla volaru profundus proxi mails). One of these branches 
lies between the subcsjpuiJ check Bgamerfl and the stapeosny Jigamnnt ; the other 
{not always present.) Lies beneath the latter on the large metacarpal bone. A small 
branch descend.fi to the fetlock with the lateral volar nerve. Below the arch the 
artery pursues n Jkxuoug course downward on the volar face of the large meta¬ 
carpal bone alongside of the lateral small metacarpal and under cover of the 
mspamry ligament, Al the distal third of the inrtararpiis it commonly unites 
with the correspontli or vessel uf ihe other ride to form a short trunk which 
backward through the angle of divergence of the branches of the suspensory liga¬ 
ment and joins the Intend digital or the common digital artery, This junction 
forms the distal volar arch (Arcus volam distalu), 

6. The medial volar metacarpal artery (A. mciacarpen vokrii medialiftj is 
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given off from the median at an acute angfc, usually a little above the lateral 
one or by a common trunk with it. It paw* down the medial side of the carpus 
behind the tendon of the flesor carpi radial and embedded in the poifterior annular 
ligament. Arriving at lhe proximal end of the medial metacarpal hone it become* 
more deeply placed and m connect with the lateral volar artery by one or two 
tomme branchy a* stated above. It then pursue* a fiexiinun course downward 
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lilyngradii of the medial small metacarpal bone, like the corresponding lateral 
ftrter>', with which it commonly unites els rle*crihcd above, it h larger man the 
lateral artery, nnd supplies the nutrient artery to the Ur^c metacarpal boor. 


The foregoing ncctmni drarttrai Ihe rcunnuHi oF the dumO nnd volar 
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THE COMMON DIGITAL ABTERY 

The ccmzndQ d^tal ifteiy (A. digitalis communis g, inetacarpca vdaris 
superfirialis) i a the direct continuation of the median. Il duscends is the carpal 
canal along the medial aide of the flexor tondona in company with the medial volai 
tKpft Continuing down the limb it preserves this relation to the tendons to the 
distal fourth of the metacarpus* where il inelioes toward the middle line of the 
Limb beliind the suspensory ligament and divides into the medial and lateral digital 
arteries (Fig. 241), In the mKaesrpuH the artery is related to the vein in front 
and the nerve behind, and m covered by the fascia and skin. It furnishes collateral 
branches to the suspensory Ligament, the flexor tendons, and the skin. 


THE DIGITAL AETERIES 

The digital arteries^ medial and lateral ( A digitalis velaria propria medial is, 
lateral Lsj, arc formed by the bifurcation of the common digital at the distal fourth 
of the metacarpus. They diverge, para down over the abaxtal surface of the cor¬ 
responding sesamoid at the fetlock, and descend paralM with the benders of the deep 
flexor tendon to the volar grooves and foramina of the third phalanx. Entering the 
latter the two arteries unite in the semilunar canal and form the terminal arch 
(Arcus terminalish from which OLiiurmus branches pass through the bone to the 
dorsal surface and ramify in the curium of the wall and sole of the hoof. A num¬ 
ber of branches emerge through the foramina at the distal border where they anas¬ 
tomose with each other in arciform fashion. 

Thaw hunches were imuihxI fry Spooner the inferior catiiix.tknjrar i arteries, and tbs * "ax¬ 
iomatic arch formed fry them id tanned Iks rirctEmflpx *rt*rv nf the third pUim (Ch#uv*au) 
or iii< Krtciy t4 the dutal border of th* Ihted phalanx (Ldaenag). 

Each artery is accompanied by a vein and by the digital nerve*. Above the 
fetlock the artery U most deeply placed and is covered by the vein; the nerve i* 
behind the vein. At the fetlock the artery has become suporfitial and is related 
to the vein in front and the posterior branch of the nerve behind, The anterior 
branch of the nerve creases over the artery obliquely to the side of the first phalanx. 
The artery and nerves are crossed obliquely by a small band, the tendon or ligament 
of the ergot (puJc digital fascia). 

In addition to breach m to the joints, tendons and synovial Hihesth, ergot, and 
skin, the digita] arteries give off the following named branches: 

1. The artery of the first phalanx (A- phalangis primre\i is a short trunk which 
arises at a right angle about the middle of the first phalanx, and divides into 
dorsal and volar brunches. The dorsal branch (Ramus dorsalis) passes between 
the first phalanx and the extensor tendon and ramifies on the front of the digit, 
anastomosing with its fellow, The volar branch (Ramus volarisl dips m between 
the flexor tendons and the first phalanx and anastomoses with the opposite artery 
between the superficial and middle distal scsamnidnan iigsmenfe. 

2. The artery of the digital cushion [A. pulvinus digitalis) arise* at the 
proximal border of the cartilage of the third phalanx and pass&s backward 
and downward to ramify in the digital cushion and the curium of the heels and 
fra*. 

3. The-darsal artery of tbe second phalanx (Ramus donsdis phalange secund&j 
arises a little above the level of the distal Rwamoid bone, and prams forward under 
cover of the cartilage of the third phalanx and the extensor tendon to the front of 
the second phalanx, where it anastomreea with the opposite vessel. It gives 
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bWws to the skin, the tendon, the coffin joint, ami the coronary cerium of the 


-t. J he to Jar artery of the second phalanx (Ramus vnlaris ph&Iangis seconds) 
is smaller than the preceding, oppomta to whieh it arias. It passes above the 
proximal border of the distal a^oamoid and unites with the opposite artery (Ftg, 241), 



5, Hw do real art«y of ihe third phalanx (A. dcnalis phaiangig tertis) arl^a 
a L e deep facie of the angle of the third phalanx, passes through the notch or forar- 
men there, and runs forward in the groove on the donud surf ace, It rive* off 
ascending ami descending branches, which ramify in the corium of the wall of the 
hoof anastornosmg above with the eimumfle* artery of the coronary cushion and 
du'taJJy with the circumflex artery of the third phalanx, Before pacing through 
the mng it det«h« a retrograde branch to the digital cushion, and after emerging 
one which ramifies on the convex surface of the cartilage of the third phalanx 


branches of the thoracic aorta 

. . * the coronary arteries and the common brachiocephalic trunk 

{wiuch have been dwtiribe d), the thoracic part of the aorta gives off branches to the 

, j5* R " d T 1 "** ^ *P ina 3 ^rd and its membrane*. The visceral 

branches (Kami vwcerales) are the bronchial and nsophagcai, w hieh arise bv a 

. Tt * branches (E parietales) are dm 

mtercoat&J ami phramc arteries. 

iV artery (Truncua broucho-ossophAgeua) in a (hwt 

usualiy buiboiis lrunk which arises at the sixth thoracic vertebra the aorta or in 
eomracm with the first aortic intercostal arteries. It descends (under cover of the 
vena juygoe) over the right face of the aorta toward the bifurcation of the trachea 
and djrtdw mto bronchial and oesophageal branches, Tbs branchial artery A 
bronchi”*) UlE left of the e™ophagua to the bifurcation of the t rachea 

where it divides ,nto rirfn and left branches. Each enters the bilus of the wr! 
responding lung above the bronchus, which it accompanies in its ramification. It 
supphes. the iung tu&ruo and also detaches twigs to tbs bronchial lymph gland* mi j 
themediastitmm. The rasopliaged artery (A. oesophageal (Fig, 5541 is a small 
Vessel which passes bark ward dorsal to the oesophagus in the posterior mediastinum 
and anastumoees with the osophageai branch of the gastric artery It detach 
tw^sto the (esophagus and the inediartinal lymph gland, «d pleura, and gives Jff 
two branches whieh pass between the layer, of the iigamenu of L h^Zd rZuy 

" “"“" r *“■ >«*- 

suboMul hwnch of tho dowji! onoty, uiH ifao ranaindor from the oon„ m 77,1 

retl^ the fifth and aucth dually spring from a common stem. Each^eu 
the body of a vertebra to tbe corresponding internet*! space tier ache* » n , v. 
vcrtebrte and the pleura, and divides intoT JStSKSt 
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branch (Ramus dorsalw} gives off a spinal branch (Ramus gpi nalw ) which passes 
through the intervertebral foramen, gives twigs to the membranes of the spinal 
cord* perforate? the dura, and reinforces the ventral spinal artery, A muscular 
branch phases to the muscles anti skin of the back The ventral branch (Ramus 
yentnalb) is much the larger It descend*, at fim almc^t in the middle of the 
mtercotftal space between the intercostal nuwdes, then gains the posterior border 
of the rib, and if? subplcitrai. Bech is accompanied by a vein and nerve, the artary 
being in the middle and the vein m front. At the ventral part of the space it unit** 
with a ventral intercostal branch of the internal thoracic or the moaculo-phrenic 
artery, It supplies the intercostal muscles, the rib* and the pleura, and gives off 
perforating branches which pass out to the Krratui vcntralis, the abdominal 
muscles, and the skin. 

3, The phrenic arteries (An. phrenic#?) are two or three snail vessels which 
afiae at the hiatus aortscus from the ventral aspect of the aorta, often by a common 
trunk. They supply Ibe crura of the diaphragm-r In some cases they arias in 
common with an intercostal artery. 


BRANCHES OF THE ARDOMESAL AORTA 

The collateral branch™ of the abdominal part of the aorta are distributed 
chiefly to the walls and content* of the abdominal cavity, but some branches am 



supplied to the spinal cord and Lts membranes, and others extend into the pelvis 
*od to the scrotum- The visceral branches are the cceh*c r anterior mesenteric, 
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nmol, posterior mesenteric, and internal spermatic or utero-ovarian. The parietal 
branches axe the lumbar arteries, 

[, The cediac artery (A, cceliaca) is an unpaired vessel, usually half an inch 
of ius (ca. 1 cm.) in length, which arista from the ventral aspect of the aorta fit its 
emergence from the hiatus aortieus. It divides on the dorsal surface of the pan¬ 
creas into three branches—the gastric, hepatic, and splenic. 

1. The gastric artery [A- gastric* Kinktra) pel*->_h downward and forward in 
the gastrophrenic ligament, gives off osophageid and pancreatic branches, 
and divides above and behind the cardin into anterior and poskrinr branches- 
The anterior branch (Ramue cranial is) crosses the [f^r curvature just to the right 
of the cardia and ramifies on the parietal surface of the stomach. The branches 
pursue a flcxiious course toward the greater curvature and anastomose with the 
short gastric arteries and the gaeiric branch of the hepatic artery, The pos¬ 
terior branch (Ramus caudalii) is distributed in u similar fashion on the visceral 
surface. The oesophageal branch (Ramus resophageus) post's through the hia¬ 
tus cesophageus into the thoracic cavity above the cesophagua and anastomoses 
with the i^ophagcaJ branch of this b ron l 1 ho-tearp h jig p al artery. 

Tb« g&itrie artery eft^n ubts by & cofeu^un truul with the AplmL?. The two urmiiLiil 
tewndw* EP*y njTLM- BepBJPljdy, or dw antennr from the Bolpnir mid the posterior frutB IV heparin 
The GwopbftKcal broach often iim from the splenic or gFjl- posterior gastric. 

2. The hepatic artery (A. hepatic*} is larger than the gastric. It passes for¬ 
ward and to the right and ventmlly on the dorsal surface of ihe pancreas, covered by 
the gostro-poncreatie fold, crosses obliquely under the vena cava, and reaches [he 
medial border of the portal vein. It divides into three or four branches which enter 
the portal fissure of the liver and ramify within tike gland with the portal vein and 
the hepatic duct, It gives off the following collateral branches: (1) Pancreatic 
branches (Aa. pancreatic®) are given off os [be artery crosses the pancreas, in 
which i% is partly gmhedded. £2) The pyloric artery ; A. gas tries dextm) arisen 
above the first curve of the duodenum. It descends to the pylorus, sending branches 
to the pylorus and the first port of the duodenum, and anastomosm with the gastric 
and right gastroepiploic arterieSr It may arise from the gastrcHduodenal. (3) 
The gastro-duodensJ artery (A- gastroduodenalii) posses to the second curve of the 
duodenum and divides Into the right guslrrih-cpipEoic and the pane rent ico-duodenal. 
The right gnstro-cpiplois artery (A. gustroepiploiea dextra) crosses over the posterior 
surface of the duodenum end enters the greater omentum, in which it runs to the 
left, paralld with the greater curvature of the stomach. It gives branches to the 
latter and to the omentum and forms an anastomotic arch with the left gastro¬ 
epiploic artery. The pancreadco-doodenaJ artery (A. pancrcatieoduodcnaiis) 
divide into pancreatic and duodenal branched The former (Ramus pancreatlcus) 
supplies the middle part of the pancreas and is often replaced by a number of 
variable twigs, The duodenal branch (Ramus duodfinslk) passe* to the right along 
the leaser curvature of the duodenum ami on&gtomosea with the first branch of the 
anterior mesenteric artery. 

Varittkiti in the bt WMMii t ef ihr iMptUr Hjiery are not uticcimmon. Thu fM^crcwtK'o- 
duodenal muy wise directly from the trunk, «wi there untv bti^onioD trunk for the pyloric and 
rigjit gastKHtpiplok whkh mm ota&g the dormi eurfarr of die fin! rurve of dip itandcmim to the 
pdcifun; herr ft pvtt off the mu all pyknic branch and u rontinuod acroMi ri-,r park-rid of 

Mvc pykimi n* the nj|ht pmiPi>-cj)ijj[ui r, no RMiro-d uodcnnl trunk hrm# prresnl. 

3. The splenic arteiy {A. lie noils) is the largest branch of the cct-liac. It pm*™ 
to the left (with the large satellite vein) on the left extremity of the pancreas and 
across the saceus ciccuh of the stomach. Entering the suspensory ligament of the 
spleen, it ran in the hilus of the spleen to ihe apes, beyond which it is continued 
eh the left gasin>et?iploLC. It gives off the following branches: (1) Pancreatic 
tranches (Ftami pancreatici), which supply the left extremity of the panereaa 
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r2) Splenic branches ( Kami licmJcs') which plutipr into thr i-nhirtancc of the spleen. 
( 3 ) Shari gastric branches (As. i^irie* hrevcw:. which !».■* m the ewmwipleiiw 
omentum tn the greater curvature of tbs stomach, when' they bifurcate and anas- 
tomose with the brandies of the arteries. (4) The left gastro-epEploic 
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artery (A. nastroi-pipEoica sinislm} is the continuation thr upTenic uttery. !l 
prof' the right in thr greater..rnerttutn. pnraSH with the greater .•iirvatutv of hr 
gton.Mh =11=11 anastomofw with the right naatrtMjjHploic, !t give* off branch™ 
Ijj (.he greater curvature of the stomach and twiga to the omeatium 
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IL The anterior mesenteric artery (A, meseo- 

teripa pumialia) arisen from the YtnLrul fact of 
the aorta at the fiml Lumbar vertebra. It is 
a large unpaired trunk, about an Loch (ca. 2-3 
cm.) in Length, which paws ventrelly hetwwin the 
vena cava Slid the left adrenal into Lite root of 
the great mesentery, when it divides into three 
branches—left, right, ami anterior 1 

1. The left branch gives off at once about 

fifteen to twenty arteries of die small intestine 
(Aa, intesiinaks) ^ These come off dose together 
and pass in divergent fashion between the layers 
of the gTtnt mesentery, each dividing into two 
branches which snaytoEnoae with iulj aeont branches 
to form a series of arches. In the anterior part of 
the aerify weomiary arches are formed by the union 
of branches given off from the primary sol of 
arches. From the convex aide of tlaese arches 
terminal branches pass to the wall of the small 
intestine, in w hich they ramify and form a vascu¬ 
lar network. They arc acoampaiikd by said lit* 
veins and by centra and lymph The first 

artery anafftemom with the pancrcatlccHiuodenaJ, 
and the Last with the ileal branch of the great 
mwterie artery. Branchy are supplied to the 
mesenteric lymph glands-. 

2, The right branch (A. ileo-caco-collca) 

might be regarded m the continuation of the 
tnmk. It runs downward and a little forward 
and. to the right,, and gives off the ileal h the two 
cecal, and the ventral colic arteries. (I) The 
Ileal or klDO-fltCflj artery (A. ilea) hi retro¬ 

grade fashion along tin 1 ’ terminal part ef the ileum 
and unites wirh the last brunch of the left division. 
(2) The lateral cteeaE artery (Ramus aecalis later¬ 
alis) passes between the Occam and the origin of 
the colon and nuts on the lateral band of thecrarum 
to the apes, w here jt atkastomuses with the medial 
artery, Resides numerous collaterals to the carcum, 
It givers off the artery' of the arch, which passes 
along the lesser curvature of the b&m of the raecum 
and runs on the lateral face of the origin yf the 
great colon . (3) The medial MMtl artery i Ramus 

CEecalLH medial is) passes along the medial band to 
the apex of the ctecum, where it aiwstynioss with 
the lateral wttl at tcry* H) The ventral colic 

1 In Ehe pfrrat majority at iuhjteti thu veawl and 
maw ai it* linyich™ *t& chit «*! «f nawe or lea vaanfi| 
jLiiturviin i. produced by the ScicriwUnin*- Id Ihr luthqr 1 * 
txpuitna an tnUrriy lumtuil iiKcunta it *iuiHr Itintikcfy 
to l>c aoewit«r*d wwapt in yuuiig foab. 

1 The Ie-JTl branch ci n oiwi|Sivc eptifWOlton rather 

E lull I a nftJily, unCif the irWHiB or the small ji)CjQ9tjiH 

Fpinrajt from tbe nbeK-atent trunk cither directly or by 
jJinrC rumCUun *t*m* vu eJi an Atlj&Celll YHUsL 
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tttery colua ventralte} man llo^g tha doisc^udUd hunk pf the opposed 
riflne of the great colon to the pelvic flesure, where it udtes 
with Khe clonal mhc arteiy. It wpplieB the ventral part* of the ooton and 
eenifc a branch to the base of the a&eum. 

3. The anterior branch divides after a verv abort course into the donml end 
nudd e mOio srtera. (]) The doreal colic artery [A. when dotmlin) tg . fa» 
^ ™ el1 P* 1 *** lhe *“™J P«ta of the great colon u> the jwdvic flemire 
wW !t JOUM the ventral colie artery. (2) The middle cello artery or tor arte^ 
of the small colon (A. coliea medial y a much smaller rad which pa«w? to the 
ongm of the small colon, entcre tha colic meaentety, and forms an arch by ioininv 
the first branch of the posterior mesenteric artery dose to the loaner curvature of 
the bo we], It senda an anastomotic branch to the dorsal oolic arterv 

III. The renal arteries (Aa_ renalss). right and left, are relatively large vessel* 
* iuc “ flDIT * ™ “rta near the anterior mesenteric. The right artery is the 
ioi ff It cro»t4¥i over Ihe lior^aJ surface of the vena cava to the right 

™ “TIf 4 At ^ into amnl (five to eight) btfenaher 

JHj ™ of thw enter the fchuri at the Idlua, white others punn to the ventral surface? 

. ^ter there. The left artery is short and usually arises a little further back 
ll paw dteMUy mttwMid to the kidney and is then disposed like the right one 
bumll collateral branch^ are supplied to the ureters, the periruna] fat the renal 
lymph glands and the adrenals The Latter dw receive small adjenal arteries 
tiueinly tewn the aorta. The distribution within the kidney has been de- 

UlDCd. 


Tir* wnhji-®■Jicna* m*Lf occur gb ope ndaar 
tier f 


btith ^ dlf ri'iUtl artrrLr-ti arn frequent, ■ vru ur ii*uin a^craa- mu 

J P k "" mow Wttwttnn OR th* Heft skfr und iwn*Nw i*. !>>* nnrturii* 

the jluul. they m*y «i« Imp, the «H-, the ^ tW? ™ 

I V r The posterior mesenteric artery (A. meeenterk* auidalhO k an impaired 

v * X li ^ f™“ from thL ‘ fftc * of the aorta at the fourth lumbar vertebra 

i * r about five or mi mchca (oa. 12-35 cm.) behind [he origin of the Rufcericr 
mrsentenc artery, It ffl much ttnaUer than the latter and eupdieo the grater 
^7“ “ ^l 00 fLQd rectum. It descend* h the coik mesenteiy and after 

a_ short ooim®- divide into two branchy. The anterior branch (A. colic* MitiMm} 

f* Vf f ®? 1JI ® rteri ^ a dhide and form anastomotic arehea do«e 

to tbe ibow«H, rhe hret arch is formed by union mth the middle colic branch of 
tl.<‘ anterior nusentanc. Thi; posterior brmnih or anterior hamorrhoida] artery 
J efanialiej passes backwarvl in the upper part of the ine*enu-rv 

an the meenrectura and terminatea near the ami* by anartomotiine with the 
at^i^T ?U!Srte ° ' Three w fo,jr of to anterior collateral branch** form 

, V * T** spermatic arteries (Aa. epomatitae interBa), right and left 

are long deodar toon® which arise from the aorta near the posterior merentede 
arid supply the teatide and epididymis.' Each pass® backward in a narrow fold 
of peritoneum i Plica vaacutoea) to the blenml inguinal ring and descends through 
the Hernial canal to the scrotum, In it* oouftn. in the anterior border of the 
spermatic wrd it form* numertu* coils, surrounded by the piimpiniform plejtus 
1™^ wjMiated doeely with the spermatic nerves and lymphatic and 
uiwtnped muscle-fibers. It passes between the epididymis and testicle runs in 
ficruotu r^hion along the attached border of the latter, turns around the 'posterior 
P^e, and run* forward on the free border to the anterior pole, The largest toTch« 

. v ih ^ pwt ’ j*? up eith(!r side of ^ « nb « ic '« i 

m the tunica atbugmea, and & ve oJ fine branches to the gland substance. Small 
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collateral brar-hes are detached to the ureter, the epididymis, and the spermatic 
cord, 

V a, TIlm utero-qvariui arteries in the female correspond to the preceding v*s- 
seis, but are much larger and shorter. Each is placed in the anterior part of the 
broad ligament rjf the uter™ and divides into ovarian and uterine branch!*, Tbo 
ovarwn artery A, ovaries i pursues a ncTuou* course to the ovary, whieh it supplies, 
Tlie an ten or uterine artery (A. uterina emniali-ij passe* to the concave border of the 
cornu of the (items, which it supplies, Anastomosing with the middle uterine artery. 

W. I in. 1 lumbar arteries (Aa. iuro bales] are in series with t he intercostal 



arteries and have a similar origin and distribution. There are usual] v at* pairs of 
lumbar arteries, of whieh live arise from the aorta and the sixth from the internal 
diae or tire lateral sacral at the junction of the [ait lumbar vertebra and the sacrum 
Each pasre* across the body of a lumbar vertebra to the intertransvan* space 
gives branches to the sublumbnr muscles, and divides into dewd and ventral 
branches. The dan*] branch (Ramus dorsalis), the larger of the two - 

lt P ri^ ^."l thc “ , ™ wr "“**« «* ^ spine and Hie skin of the ioireT; 

°* a spw* 1 branch (Ramus spinalis) which comports itself like the corre¬ 
sponding branch of un aortic intercostal arteiy. The ventral branch I Ramus 
ventralis) runs outward m tlie intertraiwverac space, paasw between the trunwwa 
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Aid cbliquus intemus abdominis, gives branches to thrae musdes, onrJ ends in Lhe 
MHpnii externum thy cutaneus, and the skin of ih e flank. 


THE INTERNAL ILIAC ARTERY 

The internal iliac or hype^^tne arteries (Am. hypogastric*) r^ult from the 
b if luxation of the aorui under the fifth or sixth lumbar vertebra. They diverge 
at an angle of about m degrees, ansi each pones backward under tLe wing of (he 
Gamut! r then incline* downward on the pelvic surface of the shaft of the ilium, 
along the ventral border of the iliac head of the obturator interims. and divides a 
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little (hl 2 exm) above the psoas tubercle into iliaco-fcmoral and obturator arteries 
The chief branches are aa follows: 

I* The last pair of lumbar arteries pnm up through the foramina at the junc¬ 
tion of the last lumbar vertebra and the naerum and are distributed os already 
described, 

2. The interna] pudic artery (A. pudenda interna) arise* near the origin of the 
internal iliac. It parses backward and Bornewhal downward, at first along the 
dorsn] border of the ihac head of the obturator internus, then above the superior 
ischuitic spine on the deep surface of the sacro-sciMie ligament, perforate the latter 
and runs for a variable dktauce in its substance or on its lateral faou, It then re- 
ouicri the pelvic cavity, ptraee bnekward on the retractor ani to the ischial areh„ 
and divides into the perineal sjtery ami the artery of the bulb in the male, perinpal 
and artery of the clitoris in the female. It is accompanied posteriorly by the 
pudic nerve. Its chief branches are as follows: 
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II) Thu umbilical artery is giim off from the internal pudic almul an inch 
(ca, 2-3 cm.] from the origan of that vessel. It is a very targe artery in the 
tortus, in which it curT. cs downward and forward at the Hide oF the bladder in the 
cdftc of the lateral umbilical fold of peritoneum, passes through the umbilical open¬ 
ing, be^muH a component of the umbilical i^hnl, and randies in the freui) placenta. 
After birth it catcmla only to the vertex o[ the bladder and is much reduced, Its 
lumen m ahnuat cblihuated and its wall is Y«y thick, giving the Teasel a cord-llke 
character, hence it in commonly termed the round ligament oF the bladder, 1 It 
givcH off amah vesical branches f Aa. yesUaltii ennhieg) to the bladder, and twigs 
to the prostate and ductus deferens in the main. In the mare a small branch rum* 
forward along the ureter into the broad ligament of the Uterua, 

(2) The middle hemorrhoidal artery (A. hiemorrhuidaltK media) in the male 
aiihes usually near the prostate and runs backward lateral to the rectum. It 
supplies branches tu the rectum, bladder, urethra, and accessory genital glands. 
In the female the fcicimdogou* vessel b much larger and gives off the posterior 

ulerine utery (A, uteri na cau- 
dalts). This mm forward on 
the side of the vagina, to which 
it gives branches, and ramifies on 
the body of the uterus, ana^ 
turnoring with the interior and 
middle uterine arteries, (In some 
cawfl tliis artery arws from the 
internal iliac or the umbilical.) 

{3} The perineal artery (A. 
pcrineO is relatively small in th* 
male. It nscemls at the side of the 
anus r which it supplier, and gives 
twip to the bsdbocaveraomiBmus¬ 
cle Mid the akin of the perineum* 
In the female it hi large and is dis¬ 
tributed to the an m and vulva, and 
gives a large branch to flic Vestibu¬ 
lar bulb. 

(4) The artejy of the bulb (A* 
bulbi urethra?) may be regarded an 
the direct continuation of the in¬ 
ternal pudic in the male. It lies 
fit the side of the urethra above the ischiaJ arch, dips under the bulbo-cnierntaus 
muscle, and ramifies in the corpus cavcmesum urethra?. Before doing so It gives 
oil a small branch which turns around the LfM’hifil arch to reach the dorsum penis, 
and anaat4imc?!Wfl with the deep branch of the obturator, 

I a) The artery of the clitoris (A. cjitoridii) is the horunlogue in the female 
of the preceding ycsbcJ, but is much smaller. It pos*ra to the ventral surface of 
the vulva with a branch of the pudic nerve, supplies the clitoris, and gives twigs to 
the vulva. 

3 The lateral sacral artery (A- sarndls lateraJial mam at she lumbosacral 
articulation Fig. 5701. It paa^ backward under the wing of the &ncmm, then 
aliine the pelvk surface of the bone below the ventral satTal foramina and the 
nerve* emerging from them, and h continued by the lateral coccygeal artery. The 
branches are as follows: 

U) Spinal branches (Rami spimdnt) enter the vertebral cans] through the 

1 S he ofliliUHTitirtis an ilif“ tuUih' Mtends u. Tumble nluLHJarc fmm the v«JcaJ vad toward ihe. 
dOfjn. but iMLittily involve* cample Defy nwitv a amftll part. 
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vent ml wLcr.iJ fummiim. They give off bmnche^ to the spinal cord and im rnwri' 
bmtCH. which reinfu™ the ventral tspiuai »rter>\ and mhere which emerge through 
the doml sacml foramina and supply the muscles and ddn of the croup. 

(2) The middle coccygeal artery {A. ctrecygeui Is an unpaired yor*r] which 

aiises from the right ur left lateral or from a lateral coccygeal arteij. It 

pa-wea backward on the pelvic surface of the sacrum m the median liar and con- 
tLnui-rt in that portion along the lad between the veniml museta, supplying th^ 
and the skin (Fig. 570). 

(3) The posterior gluteal artery I A. glut™ cRudaliB) emerges through the 
Upper part of the sacEtHSciutie ligament ami runs on the latter toward the tuber 
kchli F under cover of the biceps femory (1% 580). It gives branches to that 
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muscle, the actnltenchnnHis, H*miinetnbnmuHUR, mpnickl gJutnin, and coccygeuM 
and anastomoses with the obturator, deep femoral, and posterior femoral arteries! 

'■ 4 > kternl coccygeal artery (A. reuid alis latrralw ventralb-- continues the 
Erection of the Inters! sacral, hut b much smaller ihaii the preceding ve&d It 
V**™ hnck iM-tWtrn the ventral and iDtertraiL-rvcnHilcs muscles of the tail and 
divides into rloTsal and vimlml bruubia which supply the mu&les and skin. 

4 Tk* iliolumbar arteiy (A. illolumbidis) arisen at a riglu from the 

internid iliac and nuts outward behind the Racrodiu joint, ending the ventral 
8U ™ 5D « tn fi ufldler cover of the iliadis musde. It give* branding to the iJio- 
*“ lnn iP^hi]UH, turns around the lateral border of the ilium a little i.^ 
“™ !hc tubef trs(l " the gluteus medim and tensor fasda kin (Fig. 

* Thr anterior ftluttal artery ('A. jdittflll crMtalii} L H tho lunrt hnuieli nf thf* 
mtettni iliac. It atoms IIF!rally nppo.it!■ U the piwerfi n% vessel, nn.I pane cutwcu-J 
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through the greater 5<a*tto forrurn-nn, dividing into several branches as it em&ra; 
these enter the gluteal muscles (Fir. 380 ). 

6, The Hixco-femoral or Lateral circumflex artery of the thigh i A, circumflex* 
lateralis) passes vratroditerally between the shaft of ^ ilium and the gluteus 
medLtia dorsaliy and the ilicwus muscle ventral ty, jmd dips in between the rectus 
frmoris 5113(1 vaults lateralis. It iff accompanied by two satellite vara It gives 
collateral branches to the iliopsoas the glutei, and the tensor fasci® latffi h supplies 
the nutrient artery of the ilium, and terminates in the quadriceps femoris (Fig. 5U0). 

7. The obturator artery <A„ olimratoria:, the medial terminal branch of the 
internal iliac* p#o*es downward and backward on the pelvic surface of the shaft of 
the ilium, along the ventral border of the iliac head of the obturator iratemus, m- 
companiid by the satellite vein and nerve, which he ventral to the artery (Fig, 

On reaching the obturator foramen it dips under the obturator intemus and parses 
obliquely through the lateral part of the foramen, hi thin part of its «mrse it 
Rive?! off & vesical branch ?uid twigs to the obturator mtenaus and the hip joint. 
It emf*rgees from the obturator foramen behind the obturator extemus* passes be- 
lw‘ecn the quadrates fetnoi-Ln and the adductor, run* backward on the ventral face 
of the kchitmip And, in the mate, i nieis the crus penis, forming the arteria profunda 
penis. It anas-fomoees with the mtcm.-d pudie, and usually with the externa] 
pi idle by a brunch, the posterior dorsal artery of the penis [A. dorsalis perns caudalis) 
which runs forward on the dorsum penis. Collateral hranches go to the obturator, 
adductor, UumembraDosus, biceps fnmoris, and sciniti'nilimbus muscles, arid 
iMMdmxam are formed with the deep femora] and posterior femoral arteries. In 
the female the terminal part U small and enters the root of the clitoris. 


ARTERIES OF THE PELVIC LIMB 

The main arterial trunk of each pelvic limb descends to the proximal part of 
the posterior surfact^ of the tibia, where it divides under cover of the popliteus 
muscle into the anterior and ikmi prior tihiid arteries. The different parts of ihc 
trunk receive names which correspond to the sevprjd regions through which it 
pa^-ns. In the nteinmen it is termed the external iliac artery, in the proximal two- 
I birds of the thigh it is callr-d the femoral artery* and distal to this it is termed the 
popliteal artery. 

The Fjetethal Iliac Artery OFigj. S 7 S r 57*) 

The external iliac artery (A# iliaca externa) arisis from the aorta under the 
fifth lumbar vertebra* and usually just in front of the origin of the internal iliac. 
It descends at the side of the pelvic inlet along the tendon of the psoas migor, 
crosses the insertion nf that muscle, and reaches the level of the anterior border of 
the pubis, beyond which it ls continued by tin femoral artery. It is covered by the 
peritoneum and fascia, and is related behind to the corresponding vein. Its chief 
branches are as follows: 

L The circumflex iliac artery (A. circumflex* ilium profunda) arises from the 
external ilifle at Its origin or from the aorta directly. It parses acroas the iliac 
fascia toward the tuber coxjf, nnd divides into two branches at or near the lateral 
tender uf tho poon* major. The urtery Bps between the fascia and the peritoneum 
and is accompanied by two veins. It furnishes small brunches to the psoas muscles 
arid thi!- external iliac lymph glands. The anterior branch gives twiga to the iliactm 
and psoas rauadeo, and pas*!* downward ami forward in the flank on the EruEkS- 
vereijR abdominis, sdong, or under nonr of, I he upper margin of the obBpa ab¬ 
dominis- interims. It gives branches to these mwles. the obliquua abdominis 
tJXtemus, ami the slrin uf the flank. Tin- posterior branch perforates S he abdominal 
wall close to the tuber coxa?* and runs downward on the medial face of the tensor 
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faseiir to the fold of the Hank, nupplying branches tot hat mujcle, the wlATuiom, 
the prvfcmond lymph glands, and the akin. 

2. The external siennatic nr oonutBic artery (A, spermatic* externa) kw a 
van? wind] vr»ip| which ariaeg in a variable manner It spring mwrt often from the 
external klloe near tht! urijfpn of thn 3*tt-er P but may come fmin the dr nj mil ex iliac, 
the aorta between the external and internal iliac, or the latter vessel, Ji aocorrv- 
pames thn crcnmrter muscle to the inguinal emud* supplier twig* to that mu-scle, 
the tunica vi^tialw, and othtjr constituents *-f the spermatic cord { Fig,, STS). 

2a. The middle uterine artery [A. uteriua media) of the female is regarded as 
the homolojpie of the preceding vessel; it baa a similar origin, but is a much larger 
Artery, It enters the broad ligament of the uterus, in which it pursues a ficjcumis 
<Jonrik- to the posterior part of the bom of die uterus. I Is branches arc distributed 
to the uterus and anaatonasrtt will] those of the other uterine arteries. 

The Removal A*.T£sy ,F* E i. i?S r 57 * • 

The femoral artery is the main arterial trank of the thigh. It begins at the 
r.vel of the anterior border of the pubia, from which it u separated by the fcim iroi 
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vein. It descends almost- vertically in the femoral canal behind the sartorius 
made, covered nt first by the medial femoral fa*eia and Iuke* down by the gracilLs. 
After pacing sjvit th<- insertion of the pectmeus, it perforates the adductor muscle, 
on**** in the vascular groove of the uostcrior surface of ihc femur, and ia continued 
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between the two heads at the jputr&cuemiiis ns the popliteal aitery + Jt is ralalef 
*t its origin to the sartoriu* in front, the femoral vein bthimI (which rcparates h 
from the peetineuah and the ilincua Laterally, flower down it is rotated super¬ 
ficially to the deep inguinal lymph glands, and deeply to the vastus medMtej while 
the saphenous nerve is in front of it h and the vein passes to its lateral face. The 
chief branches are m follows: 

1. The preptibie artery (Truneus pudcndo-abdommalig) ariaca usually by a 
common trunk with the deep femoral, a little below the level of the pubk. it 
passes forward acro& the edge of the inguinal ligament, inclining ventm-medially, 
and then runs on the abdominal airtaoE of the ligament ta the medial part of the 
internal inguinal ring, where it divides, into the posterior abdominal and externa] 
pudJc arteries. (I) The posterior abdominal artery (A. abdominaJU cautioiis) 
(Fig. 370} part4w along the lateral border of the rectus abdominis and anartomoaes 
in the umbilical region with the anterior abdominal artery. It supplies branches 
chiefly to the rectus and iMquu* imemus muscles. (2) The external pudic artery 
(A. pudenda externa) descends on the inguinal ligament through the medial 
part of the inguinal canal, and emerges at the medial angle of the external ring. 
In the mole it divide into the subcutaneous abdominal artery and the anterior 
dntfia] artery of the penis- (Fig. 5®2b). The former (A. abdo minalia aubtuiaiica) rum 
forward no the abdominal tunic a Abort distance from the linea alba, and gives 
branches to the Hupeifirinl inguinal Lymph glands, the sheath, and the scrotum The 
latter (A. dorsalis penis crauialis) paMi in the dorsum penis and finds at the gluns as 
the artcria giandia. 11 given off ooliaLtral brunches (Rami profundi penis} to the 
corpus oavernosum, one of which usually poaea backward and anastomwee with 
a branch of the obturator artery. Branches are aha supplied to the supcrflciol 
iiigumal lymph glands, the prepuce, and thp scrotum. In the female the mammary 
Artery (A. maramn na) takes the place of the anterior dorsal artery of the penis- 
it enter* the base of the mammary glnnd, in which it raniiGo. 

2. The deep femoral artery (A. p*ofLinda femoral) (FTg. 5S1) arises either by a 
common trunk with the prepnbic or a little distal to it. The point of origin k 
usually at the Invel of the anrarinr border of the pubis, but may be an inch lower 
or higher. It paj*y=w backward amd downward across the medial face of the 
femoral veiii, then below the pubis in the apace between the hip joint and the 
tineas muscle. On reaching the obturator tuturwus it indinea more ventrally and 
laterally, paras out between the posterior surface of the femur and the quadratus 
femoris, and ramifies in the biceps femoris and semitendinodus. it Mippljes large 
collateral branehRs to the medial femoral muactee and twip to the deep inguinal 
lymph glands and the hip joint, and liUMapotuiQ with the obturator artery r E 

3. The anterior femoral artery 1 A. fctnorU cranial is) (Fig. 575) arises a little 
distal to the preceding vense], from the opposite side of the femoral trunk. It 
paaseu forward, outward, and a bttta downward across the deep face of the sartoriua, 
dips in betwoed the rectus femoris and vastus mod Labs, and ramifies in fchEse muscb 
and the vastus intermedium It is related laterally to the Hio-p&oaa and to the 
femoral nerve. 


la suraM! cam* thw *ftMT » replaced by a large bfu*t|i «f the iliMO-femofTLl or rrttnuJ. rir- 
™™*. tflikhpum between the iho-pMU tuh\ r^h* tamoria and eatci* the iatcradee betwm 
nue Utter muflcfc and iht vaatmi ractiklin, 


4, Innominate muscular branches (Rami nmacularag) of variable hlzo and 
Mrangraueni are given off to the muscles of this vicinity. 

6 The saphenous artery (A. saphena! (Figs. 57fl r 5S2) h a amah vessel which 
arises from the femoral about its middle, or fmm a muscular branch, and emerge 
between Ihc Butoriusond gracilis or 11trough the tatter to the medial surface of the 
1 la If* nv^di DWMDd*taffl th* term A. drcuraffeu fet&uri* nwdulij u amOicd m tl» part 
wfeieh turiua ftffnud, while tlsp jiri which runs backwwd \m ng^rded u tf* continuing trunk 
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thigh. Id company with the Earge saphenous vein and thfr saphenous nerve h 
di^gcends superficially on the anterior part of [he gfacilia, continues on the deep 
fiu-zify of the leg, and divides above the hock into two branches, which accompany 
the radicles of the vein. It gives off eutaoeoLiB twigs and anastomoses with the 
roekim?nt tibia! artery. 

In some nea (.hi b acutoanoaia data act occur. The njtr.ry may be larger sod ds rectiy nwi- 
tinuoua with the medial terai artery. 

6. The articular branch (A, genu suprema) is a slender artery which arises 

from the femoral just before it through the adductor. It descends along the 

posterior border of the yobIua medialis to tbe media! snrrfaoe of the stilic joint, 
where i t ramifies, 

7, The nutrient artery of the femur (A. nutrifla femoris) is given off at the 
middle of the femur and enters the nutrient foramen. 

S. 'Hie posterior femora! artery (A. fcmoriH eaodaJts) is a large vessel which 
arises from the posterior face of the femora! just before or *h the trunk pa&scs be¬ 
tween the two heads of the gastrocnemius (Fig. 5S4). It in very short and divides 
Into two branches. 1 The ascending branch passes upward and outward between 
the adductor (in front) and the Hsoimenihranosiis (behind)., and remiBcas in the 
biceps femoris, vastus lateralis, adductor, and iicmitendinneus, The ri&cending 
branch passca downward and backward on the lateral head of the gnst rwneiuius, 
cones upward between the biceps femoris and semdendinosii* (crossed by the 
tibia! ami peroneal nerves) and divides into branches to these muscles. A branch 
descends between the heads of the g^ftttotiiojnkte, gives branches lo that muscle 
and the superficial digital flexor, and is continued by a slender artery' which ac¬ 
companies the tibial nerve and unites with the rcctiitent tibia! artery. A email 
branch often ascends alongside of the sciatic nerve, b et - am the biceps and semi- 
tcndinosLis and anastomoses with a descending branch of the obturator artery. 

This branch b frequently ab*e nt f bat tbe Inner Wfin whkh awwnpinieH it when jinsfeiil u 
caaitAFit and rosasem the abumlot and poaunor femoral vfiru 

The PopLirtUi Apteky 

This artery (A. paplitca) is the direct continuation of the femoral. It lire 
between the two heads of the gaatrociiemius, at fisrt on the posterior face of the 
femur, then on the femora-tibial joint eapnule. It descends through the popliteal 
notch under cover of the pofriitw*, matines outward, and divides near the proximal 
part of the LuteroACCrttt space into anterior and posterior tibtai arteries. Thu 
satellite vein lies along its. medial side at the stifle joint. Collateral branches are 
supplied to therdHe joint and the gastrocnemiuH and popliteua. 

Oat of the Artjetiiaj: bniuetes {A, .SEcmi media) hire directly fartrerd, omm through the 
pretorW rart of the capsule- of the fern a re-lib la! Joint, mid mpplire tb*> enuriat* IlfluncnL*. syno- 
vi.nl membrane, etc. Anothei branch (A. srjiu Uteralu ilia tall* j pusa outward under the liter-*! 
bead of the- f^LrcK’br-tmLij, asd concurs with the artfrtikr branch of the freukrai astuty |a fonnin* 
i ]>lrxLjfl. cjd the eCifle. 

FOSTER! Q? Trail! AATEKT 

The posterior tibial artery (A, tibialis poirterior) is much the smaller of [ho two 
terminals of the popliteal. It lies al find between the tibia and the poplitcuo, 
then between that muscle and the dgop and medial heads of the deep digit al flexor. 
Lower down it descends along the tendon of the flexor longua, becomes superficial 
in the distal third of the leg, and divides into lateral and medial tarsal branches,* 
The collateral branches include thn nutrient artery of the tibia (A. mitritia tibia) 
and muscular branches (Rami mu&ri damO to the muscles on the posterior surface 
of the tibia, 

* The twa hrarehra ra»y arine separately. _ 

1 Injttf*d of Chiding thw, the pretence libUil may ho coatinigsd by the lateral fared. The 
medial Sana! may be ■ c*atiatiat»n of iho japhenoua artery, 




HLOOD-VABCtrUJl SYkTeU OF THt HOK*V 


The lateral tarsal artery (A. tarsea lateralis) passes out ward between the tibia 
and the deep fieior of the dijptp and i* duajibuled to the lateral surface of the hock. 
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It pvrr caff the sntidI recurrent tarsal artery (A. Lareoa rwuneiu), which ancenda 
a3oiin the lattml margin of the goat focnenmt-i tendon with a satellite vein and nerve 








ANTE HI DU TIBlAL AE1TFKT 


nod uufltecnMa with a branch of the posterior femoral artery. In some case* an 
arch Lb formal by junction with the peroneal artery un the IsiUthI surface of the deep 
flexor at I he distal fourth of the leg. 

The medial tarsal artery (A, tm™* medial!*) usually forma a double curve in 
front of Lhi* tuber colds, then descends on the deep flexor tendon with the plantar 
nerves, and divides into the two plantar arteries. From the second part of the 
curve there nrhscs a snail branch, the recurrent tibia! artery (A. tibialis mcLirrena) r 
This ascends along the medial border of the superficial digital flexor in company 
with a satellite vein and the tibial nerve, and anastomose* with a descending branch 
of die posterior femoral arteiy and with the saphenous artery. 3 

6. The plantar arteries* medial and Lau-nd (A, plontarts mcdlalis, luteralisjj 
are the amnl! terminals of the medial tarsal. They descend along the ski™ of the 
tarsal sheath of the deep flexor tendon with the plantar nervea to the proximal port 
of the metatarsi^ where they unite with the perforating tarsal artery to form the 
proximal plantar arch (Arcus pUntari^ proximafis). Four plantar metatarsal 
arteries proceed from this arch. The two slender superficial plantar metatarsal 
arteries (A. metatar^ea plant aria guperfieialis medial Utetllis) may be regarded 
m the contmuatioua of thu plantar arteries; they descend, on either ride of the deep 
flexor tendon with the plantar nerves, and unite with the corresponding digital 
artery, The medial on^ ts the smaller; ll may give off or connect with the cor¬ 
responding dorsal artery. The lateral, larger one umially unites with the lateral 
digital artery. Both may unite at the distal part of the metatarsus to form a short 
trunk which joins one of the digital arteries. They supply twign to the flexor 
tendons and the skin. The two deep plantar metatarsal arteries (A. intitjitai^ti 
plantar^ profundus mFriiidK IntcrulLi) descend od the plantar surface of the Joi^e 
metatarsal bone alongside of the com^joncJing small metatarsal hone and unite 
near the fetlock with the great nK-tatar*uk The medial artery L* the larger of the 
tw’o and usually appears to be the continuation of the perforating tarsal. U 
supplies the nutrient artery of the large metatarsal bone. In other cru^-s it is 
the direct continuation of the medial plantar artery, the lateral artery only uniting 
with the perforating tarsal. The connection of these vcrtmKs with the great meta¬ 
tarsal artery forms the distal plantar arch (Arena planturis difltidis). 

MTTltalQfl TIBtAL AKfZBY 

The anterior tibial artery (A. tibialis anterior) is much the larger of the two 
terminal branches of the popliteal. Tt p:L*s - forward through the proximal part of 
the interosseous span 8 - and descends with two satellite veins on the lateral part of 
the front of the tibia,. under cover oi the tibialis anterior At the distal part of the 
leg it deviates to the lateral border of the tendon oF this muscle, (Musses on to thn 
capsule of the hnck joints gives off the large perforating tarsal artery, and u eon- 
tin tied as the gnat metatarsal artery.* It gives off muscular branches to the dorso¬ 
lateral group of miiBclra oF the leg and articular branches to the hock. The per¬ 
oneal artery (A. peronen) is a variable vessel which doscenda along the fibula under 
cover of the lateral extensor; at gives off muocuiar branches and one which per¬ 
forates the farcin and divide* into muomiitig and descend lng cutaneoiija tripi 1 

The perforating tarsal artery (A, taraea perforann) arise# under cover of the 
extender digitalis brevin muscle. It pause* hack ward through the vascular canal 
of the tarsus with a satellite vein and nerve and united on the upper port of 

* Tbr artery may be deubl* it (raft or thnyi^aQi tl may join the puptit«] srtwy. The 
*«»N CLOVE inay he nl wwt uu| ihn rasluJ \Atosd be- t!u: dihet oidUUmalMm of thu rucurmt 
tihUI artery. 

1 The port of |Hr nrtedml trunk which hail tho donxl surface el Iht tannin may be dubiiugLJuhul 
liy ItHi term A. donriu pwl». 

1 la flf emu* lIi c [M'nuu>al wtaiy u larger than usual mad form* tn aoMtocnGt \t ird with 
w lateral tamnl in the distal part at the leg. 
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the etiepe usury ligament with the pEantitr arteriE^ (or only with the Isteral plantar! 
to form the pronnul plantar arch (Arm pkutaru pwimalis). 
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AJfTHUOR ftBIAL ABfERY 


In weJl-injeeletl specimen^ it h seen that there in a fine arterial network (Rete¬ 
ll donfialc*) on the dorsal surface of the book, whkh ja formed by twi^n from the 
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interior tibUU and lateral tarsid arteries. Fn mi U proceed two very slender dorsal 
sietihuB&l arteries (A. mcUtarera dormlia medialis, lateralis). The media] erne 





















ffi n 


SUJQD-VASCiriiAft SYSTEM OF THE HORbe 


descends in file furrow between the media] behhII and large metatarsal bonw, and 
mariannea usiiaUy in the proximal part of the metatarsus with the medial super* 
ficial plantar metetatuiJ, uniting sometimes with the medial deep pLantar me+a- 
tareaJ,. The lateral vessel passes down under the periosteum on the dors*] face of 
the large mctaUra&J bone and becomes lost or j nine the great metal ureal artery. 


„ ^ Miterw Okai totr-ry pa^*i eqcKvUrsd lhrGMJ(b the tanea, nvm off U10 

media] d^? rfmi«jir metaiaixat and a ctmLinurd a* * v«y ]nr#r in«Q Huperiked ril-minr met*- 
tarnat ■inqi the deep fkior tendon, thus martnldkg the ajntn R rmrfit in the fwrijtqk, 

In a lew ^ U» perforating tm™! i* a kige vraiHJ, Jirecth TOntinqinK tbr uitciw lihiat 
and a nolinijcd by a large madiid 4<*r pknlar aicljUiranJ, Tlu- pm cnrtataiaal u liirn .-n nil 

Quifit vatiainDfl m aiatnoii. 


THE GWHT iceTATAaSAL AS TEET 

Thhi anery f A, metatAwea dore&tk lateral) is the direct ttmtiimitum of the 
anterior tlbial. It descend^ inclining outward, Under cover of the estensor brevis 
and the tendon of the Lateral extensor, at first on the joint capsule and then in the 
oblique vascular groove on the proximal part, of the large metatareal bone. It ihen 
di'-Hceni t-; superficially in the frntfVe formed by the apposition of the large and lateral 
inmdl metatarsal bones, panses medially between the two, and divides on the distal 
pari of the plantar aurfiw of tht large metatareal bone into the medial and lateral 
digital arteries. It is not usually accompanied by a vein. It hs joined near its 
termination by two or mm* of the plantar arteries, and beyond this the term com¬ 
mon digital artery (A. digitalis communis) may be applied to it. In the digits! 
region the arterial arrangemrot L* the sanuo n* in the thoracic limb; it i» on]y neeea- 
saiy in reading the description to substitute the word "plantar” for "volar 1 r ip. £S7I >_ 


THE VEINS 3 

FULMGWAFY VEINS 

The jHilnwmry Ttiiis (Vv, pulmoiiunusually seven or right in number, 
fclum, Lhe ftu rated blood fltitn tin? lungs and open into the Iwft ■farrmn of the heart. 
They arc destitute of valves. Their tributaries arise in the capillary plexus in 
the lobules of the lungand unite inform larger and larger trunks which accompany 
tin- branches of the bronchi and pulmonary arteries.. A very huge vein ia formed 
by the union at an acute angle of a trunk from each lung, where the latter are ad¬ 
herent to each other. 


CAltDIAC VEXNS 

The coronary sinus (Sinus enroTiiirius) is a very short, bulbous trunk which 
receives most of the blood from the wad of the heart. It is shunted just below the 
teriaiLiiarion of the posterior vena cava, and '& covered m part by a thin layer of 
atrial muscle flbere It opens into the right atrium just below the posterior veoa 
cava. It is farmed by the union of two tributaries. The great cardiac nr left 
coronary vein ■ V. mrdismagna ' iuchkJ- in the left longitudinal groove ami turns 
backward in the coronary groove, in which it winds mound the posterior border of 
the heart to tlm right side and join* the coronary atuib. The middle cardiac or 
right coronary vein « V. cordis media) nsc^ds in the right langitudEmd groove and 
joins the coronary' sinus* or opens separately into the atrium just in front of the 


1^ b Lilt; ffiu*trflrtn rj thr e^ian on dr «««*, to which 

Siv> * . Wl(dtlll? V,,|I1M honwnymmu with lIk- Mtorien whkh 
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orifice of the peal cardiac vfin j bo that a comm on trunk (coronary rinus) doe* not 
then exirt- Quite commonly two veins ocootnimDy the artery in the ri^ht groove 
and unite at the eoronaiy groove, There is a crescentic fold (Yalvula vena; cavie 
caudalia) between the opening of the port Trior vena cava and the coronary ainus, 
The small cardiac veins (Vv. cordis minores), three to five in number, are 
vessels which return some blood ft™ the right ventricle and atrium; they open into 
the latter near the coronary groove in 15 paces between the tnusculi pectinati. 

THE ANTERIOR VENA CAVA {Rg. 564) 

The anterior vena cava (V. cava cranialis) returns to the heart the blood from 
the bead, neck, thoracic limbs, and the greater part of the thoracic wah. It i* 
formed at the ventral part of the thoracic inlet by the confluence of the two jugu¬ 
lar and two brachial veins. It pawns backward in the anterior mediastinum/at 
first median and ventral to the common carotid trunk, then deviates to the right 
of the common brachiocephalic trunk, and opens into the right atrium opposite 
to the fourth rib. It ie partly enclosed by the pericardiiim. The demarcation be¬ 
tween vein and atrium is not very distinct. It contains no valves except at the 
mouths of its radicles Ita length b about five to six inches (can 12-45 cm.) and 
ita caliber about two inches (ea. 5 cm.) in a subject of medium sue. ft is related, 
doraally to the trachea, the right vagus and cardiac nerven r and anterior medias¬ 
tinal lymph glands- Its right face is crossed by the right phrenic nerve, and on the 
left it la related to the brachiocephalic; trunk and artery. The thoracic duct opens 
through the dorsal wall of the origin of the vena cava. It receives, in addition to 
amah pericardial and mediastinal veins, the following tributaries; 

1. The internal thoracic vein (V. thoracic* interna) is a satellite of the artery 
of that name. It open* into the anterior vena cava at the first rib. The ventral 
intercostal veins (Vv. mtercosiak® ventral*®) open into the internal thoracic And 
mu^ulo-phrenic veins, 

2. The vertebral vein (V. vertebral®) corresponds to the homonymous artery. 
Oil the right aide St terminate* either in front of the deep cervical vein or by a short 
common trunk with it. On the left ride it usually unites with the deep cervical 
and dorsal veins to form a common trunk. 

3. The deep cervical vein (V. cemtalis profunda) corresponds to the artery. 
On the right side it passes downward and backward across the right face of the 
trachea and open* into the vena cava; it may form a common trunk with the dorsal 
or vertebral. Qn the li-ft rid? there is usually a common trunk for all three. It 
receives the first intercostal vein, 

4- The dorsal vein (V, coetorervirelis) corresponds to the artery. On the 
right rid? it leaves the artery' an entering the thorax, crosses the right face of the 
trachea, and opens into the vena cava behind the deep cervical or by a common 
trunk with it. On the left ride it usually joins the deep cervical and vertebral te 
form a short common trunk which crosses the left fore of the intrathorncic part of 
the brachial artery opposite the second rib and opens into the anterior vuna cava, 
It receive* the third r fourth j and fifth intercostal veins by means of the subcostal 
vein on the right ride. 

The VEna Attgos 

The vena azygos (Fig. 554) is an unpaired vessel which arises at the level of 
the first lumbar vertebra by radicles from the spinal and psoas muscles and th? 
cnira of the diaphragm. It passes forward along the right rid? of the bodies of the 
thoracic vertebra, in contact usually with th? thoracic duct, which separates the 
vein from the aorta. At the seventh vertebra it Leaves the spine, curves downward 
and forward over the right rid? of the thoracic duet, trachea, and cssoph&giis, and 
opens into the right atrium opporito th? fourth intercostal spare. Its tributaries are: 
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1, The last fourteen dor**] intereoabil veins (Vv. intereostelea dotnln) of the 
r^bt aude go direct y to the von* i*yg»; but on the left tide a variable number 
(ffitir to scveml usually) at the end of the serial go to the vena hemiuygoa when that 

Vessel IS present. 

. . vena hemiaiygos aiif** from a branch of the* left first lumbar vein and 

tw 5' frt>rn , the c™ rst ot *•* diaphragm. It paanes forward through the hiatoH 
•ort'cus and continue along the left dorsal face of the aorta, and about the mid¬ 
dle of the hank joins the vena arygw. It receives the last four to seven dorsal 
intercostal veins of the lift side. It is inconstant and variable, Iq its 
its tn butanes join, the vena nxvgos, 

3. Thtt cesophageii vein (V. awphagea), satellite of the esophageal arterv 

joins the vena nzygus mi it inclines downward. " f 

4. A bronchial vein i V. bronqhMU) W been described ns uniting with the pre¬ 
ceding to form a abort common trunk, or, according to Clmuve&ii, it empties into 
the great coronary vein The fuithor is unable to find in the horse nay dfctinct 
bronchi*] van emerging at the n»t of the lung. 1 


VEINS OF THE HEAD AND NEOC 
Juguxjl* Vots 

The. jugular (Vv. jugukm), right and kft (Fig, 5=56), arise behind the 
ramus at the inaudible, about two and n half inches (ca, 6-7 cm ) bnlow the ttm- 
pono-mambbulm- articulation by the union of the mpufoM temporal anil internal 
maxillary VMM, Each paras downward and backward, at first embedded more 
? l ' ™ J n th _ e and continues in the jugular furrow to the thoracic 

inlet , where it unites wit ti its fellow and the two hraehiaJ veins to farm the anterior 
vEm* cay a. In the neck it is covered by the akin, faechi} nnr| cutaceus muscle and is; 
^ExT&ciaJ to the cinotid artery, from which it ts vpmUd in the anterior half a f 
the region by the utn^hyoideus muscle.* It contains valves at the mouths of its 
tributaries., and has several pair* of jvxnilunar valves variably disposed along its 
course, Its tributaries are a* follows: 

1. The internal maxillary vein ( V. inasillarifl interns) w larger than lie external 
maxillary. It may be oonridersd u> begin as the continuation backward of the 
buccinator vein where that vessel crosses the alveolar border of the mandible 
about two mchts («. 5 cm.) behind the last molar tooth. It runs backward on 
the media] airfue of the ramus ventral to the lateral pterygoid muscle, and covered 
by the medial pterygukl muscle fur a distance of about three inches (ea, 7^ cm.) 
then inclines a little downward and runs ventral to the artery for about an inch 
(cn. 2-3 cm ). It citwan the lateral face of the artery at the posterior bonier of 
the jaw, and is joined by the superficial temporal vein to form the i neuter Its 
principal rndtcloi am the followingr ‘ 

(I) The dorsal Lingual vein (V. domaUa lingua) is not a satellite of any artery, 
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but is in company with the lingual nerve, It receives tributaries from the tongue 
ana soft palate, 

(2) The mandibular or inferior alveolar vein (V, alvcolaris mandibutffi) is a 
satellite of Lhe corresponding artGjy (Fig, MS)+ It often unites with ihe preceding. 

(3) The middle meningeal vein (V* meningra media) emerges through the 
foramen l ace mm anterior. 

(4) Ftti^goid veins (Kami pterygeidei). 

(5) The posterior deep temporal vein (Vi temporalis profunda abomlis) is a 


targe vessel which receives tributaries from the temporalis milActe and emissaries 
from the temporal canal. It is connected with the dorsal cerebral vein and usually 
with the meningeal veins by its frontal brunch. The Latter drains chirHv the 
lacrimal gland and passes behind the supraorbital process. 

2. The superficial temporal vein iV, temporalis snperticlalLs) is the large 
satellite of the oormepandlng artery. It is formal by the? oonfliience of the anterior 
auricular and transverse facial veins. The former k much larger than the cur- 
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responding artery, Its radicles come from the posterior part of the temporalis 
muscle and from the external ear, It receives the dorsal cerebral vein. (V, eete- 
bralis dorsalis), which k the emissary of the transverse sinus 0 / the dam mater, and 
emerge from the temporal canal behind the portglenoid process. The trans¬ 
verse facial vein (V. transvEraa faciei) rutu at Unrt above the artery of like name, 
then plunges deeply into the masseter ami unites in front with the facial vein. It 
ia connected with the vena reffexa and with the posterior deep temporal vom by a 
branch which emerges from the temporal fossa through the mandibular no tch. 

3. The masseteric vein (V. nx-i^terica) joins the jugular at the upper border 
of the eterno-oepbaticus tendon. It is a “.hurt hut large trunk whirh is formed 
by the confluence at the posterior border of the jaw of masseteric and pterygoid 
veins. The former is commonly connected by an anastomotic branch with the 
buccinator vein. 

4. The great auricular vein (Y. auricularis magna) is a satellite of the posterior 
auricular artery above, Imt joins the jugular a variable distance below and behind 
the point of origin of the artery. 

fi L The occipital vein fV\ occipitalis) arises in the fossa atlant Ls by the union of 
two radicles. 3t passes downward and backward on the rectus capitis ventndis 
major and joins the jugular win a variable distance in front of the termination of the 
external maxillary vein. The anterior radicle is the ventral cerebral win (V. 
cerebral is ventr&ILs}. This is an emissary of the cavernous kuius of the dura mater; 
it eineigefi through the foramen lacerum postcrius and is connected with a venous 
plexus in the infratemporal fosaa. It receives the condyloid vein (V* corHiyloidca), 
which is an emissary of the basilar plexus and the petrosal semis, and emerges 
through the hypoglossal foramen, 1 The posterior radicle Lh formed by the con* 
fluenoe of muscular and eerebro-spinal branches- The former (Ramus muscularis) 
comes through the foramen transversal urn of the atlas from, the muscles of the 
poll ; it anastomoses with the vertebral and deep cervical veins. The latter (Ramus 
oerebrcwpLnaiia) receives emissary veins from the meningeal plexus in the atlas, 
which emerge through the intervertebral and alar foramina and the foramen of the 
Isteral mans of the atlas. 

6, The external maxillary vein (V + meunllaris externa) arises by radicles which 
comirporid in general to the branches of the artery of like name. It passes down 
over the chusk along the anterior border of the massetcr muscle behind the artery,, 
crodnng over the parotid ductj which lies behind the vein lower down. Thus on 
the ramus and as they turn around its ventral border the artery h in front K the vein 
in the middle, and the duct posterior, In the mandibular space the vein is ventral 
to the artery far some distance, then parts company with the artery j runs straight 
backward along the ventral border of the parotid gland, and opens into the j uguliir 
vein at the posterior angle of the gland. 11 The chief differences in the tributaries 
of the vein as compared with the branches of the corresponding artery are as follows,- 

The kjjiil veins (Vv, tabules), superior and inferior, arc in the substance of the 
orbicularis oris near the free edges of the lips. The upper out ia the larger. They 
BJwUKnose with the opposite veins. They and the angular vmm of the mouth drain 
into A plains in the submucous tissue of the cheek and the buccinator muscle. From 
this buccal plexus two veins emerge. The upper one passes back and joins the 
buccinator vein. The lower one* the common labial vein (V. labialis communis)! 
imlvfi a submental vein from the chin and joins the external maxillary vein. 

Three vein:' connect with the external maxillary at the anterior border of the 
maanpeter. 


a Cta *™uni of ike CTMtfliwa of thcs« cfioial affluent* the term ffTMloocdBltal ha* been 
pmptmtC IW ths TODGLu trunk- 

'Ttw V9OD01 ti i*lr farmed by tlm jiMp^a indicate* tie pnsitiaiv irf the thyiujd it*ad. 
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The Upper one Lh the transverse facial vein, which unites elngi* to the end of 
the facial crest, 

A little lower is the large vaiJveksM vena rcAexa. This pauses back under 
the Upper part of the nuL-rater on the ntdxilh. lurns arouttd the tuber mnxillniu,, 
perforate* the periorbita^ and fotnw the ophthalmia vein. It in relatively gmaii 
&t inch end. hut promts one or twy Large- fusiform diktatiuiifc, Its posterior 

part is embedded in a mui of fnt It 
receive* the following tributaries: (a) 
The grea t pcdatiiie vein (Y P polatina 
major), sc-purates from the palatine 
artery ul the anterior palatine fora¬ 
men, and pusses in the groove between 
the tuber maxiLlarc am] the palate 
bone, TEie palat ine veins form a very 
rich plexus of valvdess vessels in the 
simmucaut of the hard palate, which 
consists nf Kven1 layers anteriorly, 
(t) The sphenopalatine vein (V, 
pphfnopaliitina) Ls the satoLtito of the 
Artery; it funns a rich plexus of valve- 
Icsw vessels on the turbinate bones 
and the septum nasi, The venous 
p2fxu*£s uni remarkably developed in 
certain part* of the nasal mueosa, 
Oti the septum a little below it* 
middle and on the turbinates the 
veins ore In several layers. The ol¬ 
factory region doee not share in this 
arrangement,, and the veins here are 
siiiall and join the ethmoidal vein. 
W Tht infraorbital vein (V. infra- 
urb'talts) is also a satellite of the ar¬ 
tery ; it umndly unites with the epSa-nr*- 
polar inc to form a short common 
trunk, (d) Tbs ophthalmic vein (V. 
ophthalmias) is a. short trunk, which 
is connected in frout with the vena 
reflex* and behind with the cavernous 
sinus through Lhe foramen orbitsle, 
It nodres veins which corn-: 1 *pond to 
the arterial branches. 

The buccinator vein {V. buedn- 
jituriaJ extends backward froai the ex* 
b'ftuii ULoxiltary along the ventral bor¬ 
der of the depressor L&hii inferiors and 
buccinator under cover of the mas- 
seter, turn* medially over the mmua 
df the mandible about two inches (rru 
5 behind the Isust molar tooth, and Is miitinUed els Ihe internal max ill ary Vein. 

It ha* a large fusiform dilatation and is volvdesd. If receives a large vt-in from 
tlie buccal plexus, anil is usually connected with the masseteric vein. 

The lipgiLOl vein ([V. lingualis i is formed at the sqde of the lingual procwtfof the 
hyoid bone by the confluence of several veins which come fmm the eubutouce of the 
tongue. One or two oon*iderabJe radicles run partly in the substance uf the hyo- 
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glossus, and another b the ^'nj^hyfiicjMt,^ The vein is at first covered by the 
mylo-hynideu-?, perforates that muscle, nun? batik along the omo-hyokleus m rela¬ 
tion, to tbp mandibular lymph pc I amis, and joins the external m av \ I fa ry near the 
posterior Wtfcr of the jaw. 

Thu sublingual vein iV. sublingualis) k smaller ikon the preceding. It re¬ 
ceives veins from 1 ihe skin, und miL^clcs of the mandibular apace, the sublingual 
gknd, and the gum*. It opens into the external maxillary vein near the Ungual or 
joina the latter. 

7 The thyroid vein (V. Lhyreouie*) ia a large vessel which jorna the jugular 
near the external nuuriibuy vein. It receives anterior thyroid, laryngeal, and 
pharj'ngral radicles, and sometimes a posterior thyroid vein. 

8. Muscular, tracheal, cesophageah ind parotid veina. 

9. The cephalic vain (V, ocphnlira) enters the jugular near its terminnttorL 
It will he described with the veins of the thoracic limb. 

10. The inferior cervical vein fV. curvicalb ascendens) accompatuL-B the as¬ 
cending branch of the artery.. It may open into the brachial vein.. 

The Sdiuses of the duxa Matee 

These {binis dura* mstris) are blocxl-apaces between the meningeal and peri- 
ostefd lay era of the dura muter and are lined with endothelium. In many places 
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the lumen k crossed by fibrous s Irani [a. They receive the cerebral veins (Tv. 
cerebri), meningeal veins (Vv. meningeal, diploic veins (Vv. diploic®), and com¬ 
municate with veins outride of the cranium^ their connections with the Latter 
am by means of emissary veins (EmksarhiJ. They convey the bEood directly of 
indireelly to the Jugular veins. Some are paired, others impaired. They may bo 
divided Into dorsal and basil&r systems. 

The dorsal system comprises the following:: 

The dorsal longitudinal or sagittal sinus (S. aagittaJis dorsalis) is situated in 
the convex border of the falx cerebri along the internal parietal cmat r It begins 
at tho crista gatli and ends near the tentorium iM«eum at the confiueuce of the 
sinuses (tWhiens sinnum) formed by the junction with the straight It 

TBoeives moat of the ascending ecrebrai veins. Along each ride are anmll pouches 
(Lacuna: latent) into which the vans open. The lumen of the sinus is very 
irregular- it ia traversed by fibrous hands and is partially divided by a longitu¬ 
dinal septum. 
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The TOtrtl lofl^tuiiail or sagittal sinus (0. sagrtulta ventralta} ta much 
smaller then the dorsal ■fam. 1 It nu backward on the corpus callosum in the 
concave edge of tie fair cerebri, and joins the great cerebral vein to form the straight 

L4 - « rweim veins from the medial jsutTom of the cerebral hemisphere* and 
from the corpus callcmmL 

1 ^ e 6tra ^ t (& rectus) proceeds from the junction of the ventral longi¬ 

tudinal sinus with the great cerebral vein behind the corpus caUtuim. It ascends 
iu the fak cerebri, inclining backward., and joins the dorml longitudinal sinus at 
the confluens srauum. 

The transverse sinuses (&. irwwverei), right end left, proceed laterally from 
the eonfluens smuuiii; they pass outward m the toanmnu grooves of the parietal 
hones, enter the temporal canals, and am continued by the dorsal cerebral veins 
to the superficial temporal veina. They receive the dorsal petrosal sinuses, veins 
frum the posterior part of ihts cerebrum and from the corpora quadrigcinina, and 
the posterior meni n geal toil. The two duusea are connected by the sinus com- 

mtmhwtM . which extends Mro&i the cranial vault in a chflnnd at or in the base of 
the internal Dedpi^l protuberance. 

The dorsal petrosal sinuses (So. petrewi dorsal®) asetnd in the tentorium 
WM ™ ™ I™ tb * tramfverae Rinuses ncar the interna] opening of the temporal, 
Each is the direct continuation of the vena rh inal i* posterior and receives 
the vena baailarta cerebri. There ia sometime* an acc®j»ry patron! sinus along- 
aide of the chief sinus^ which is formed by the confluence of Terns from the pom 
and medulla oblongata. 

Ths occipital sinuses (Sb. ocdpEtales) are situated in the dura mater on each 
aMe of the vermis cerebeUL They communicate in front with the sinus communb 
can*, fund doc of them is amtinved posteriorly by the dorsal spinal vein. Each 
Burns is connected by a communicating branch with the transverse sums and with 
the- ventral petrosal sinus. The right and left sinuses are connected by anaatg- 
mottc branches, so that the arrangement is more or Ira pfenfoem, They re¬ 
ceive veins from the cerebellum, medulla oblongata, and dlpio*. 

The basilar system constate of the following' 

The cavernous sinuses (Ss. cavamcrn) lie in f»a medial groom of the root of the 
temporal wings of the sphenoid bone at either side of the pituitary fossa. The two 
are connected by a wide transverse branch, the intercavernous tfanu (Sinus inter- 
cavtmasua), behind and below the posterior part of the pituitary body. 1 Each ta 
continuous in front with the ophthalmic vein and below with the ventral petrosal 
™usee: it communicates also by small anastomotic veins with the bndJar plexus. 
The third, sixth, and the ophthalmic and maxillary divisions of the fifth none lie 
along the lateral wall of the sinus. The internal carotid artery traverses the sinus 
and is connected with its fellow by a transverse branch which lies in the inter¬ 
cavernous ainus. An oval opening in the floor eonununioates with the ventral 
petrosal sinus and transmits the internal carotid artery, 

Thn vinos is Mrt nubdivided by j triads of fibrous tiw* u b iM» r but a few ddimte budi 
Sttoca the iirtiery ia Lt* wad. 

The ventral petrosal sinuses (3eu petrom ventraleas) lie along the borders of 
the. basilar part of the occipital bone, enclosed in the thick dura which closes the 
foramen laeerum. The anterior port extends about half an inch (ea, 12 ram,) 
under the temporal wing of the sphenoid. Here eommimicstioos exist with veins 
in the pterygopalatine fossa. The posterior end ta bulbous and lies m the coody- 
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loid fossa; it communicates with the condyloid vein issuing from the hypoglossal 
foramen md is drained by the ventral cerebral vein; it also receives an emissary 
veiu from the temporal canal. The sinus communicates with the cavernous sinus 
by an oval opening at the carotid notch which transmits Ihc internal carotid artery; 
the latter form# the first bend of its S-ahaped oine in the petrosal and the second 
in the cavernous sinus. 

The basilar plexus ^Plexus basilara] in situated on the cerebral surface of the 
basilar part of the occipital bone, md is directly continuous behind with the venous 
plexus in the atlas. Its chief emissary is the condyloid vein, which brings it into 
communication with the ventral petrosal sinus. It is connected with the cav¬ 
ernous and intercavernous sinuses by email veins. 

The Veins of tw C*aniuh 

The cerebral veins (Venm- «rebri) do not in general accompany the cerebral 
arteries. They have ray thin walls, no muscular coat, and no valvea, They are 
arranged in two seta, superficial or cortical and deep or central. The superficial 
veins are more numerous and larger than the arteries They be on the surface of 
the brain in the pis mater and the subarachnoid apace. 

The ascending cerebral veins drain most of the convex surface and the media! 
surface of the cerebral hemispheres. Most of them open into the dorsal longitudi¬ 
nal ainus, but some enter the confluent sinuum ur the transverse sinuses. Near the 
termination they become bulbous, and open into the sinus obliquely and in such a 
manner as to tend to prevent reflux of blood into them. 3 The descen di ng cerebral 
veins which come chiefly from the ventred part of the convex surface of the cere¬ 
brum open into the vena rbinnlia posterior. 

The basal cerebral veins converge to a large common trunk, the vena rhinsiis 
posterior; this begins at the- anterior end of the pirifgrm lobe, runs backward in a 
groove on the latter,. enlera the tentorium ecrebel3j r and opens into the dorsal 
petrosal sinus. 

The deep cerebral veins Issue from the central or ganglionic parts of the brain 
at the transverse fissure. The principal ones come from the chorioid plexus*, the 
corpus atriatuin, and the septum pellucidum. These unite to form tine internal 
cerebral veins (Vt. cerebri interme}, which run backward in the roof of the third 
ventricle and unite to form the great cerebral vein (V. cerebri magna). This 
parara upward and backward behind the splenium of the corpus callosum and is 
continued as the straight sinus to join the dorsal longitudinal sinus. 

The dorsal cerebellar veins ramify on the upper surface of the cerebellum. 
They go chiefly to the occipital and dorsal petrosal rinuw- The ventral cerebellar 
T .*TrtV are larger and go chiefly to the bamlar plexus. The veins of the medulla and 
pons end chiefly in the basilar plexus and the occipital and dorsal (and accessory) 
petrosal sinuses. 

The meningeal veins (Yen® meninges) an* in rap ill ary plexuses in the su¬ 
perficial and deep faces of the dura mater. Some end in the sinuses of the dura, 
others accompany the meningeal arteries. 

The diploic veins (Venae di pluses) are anastomosing channels in the spongy 
substance of the cranial bones. Their walls ere thin, consisting m many places 
only of the endothelium, end they have no valve*. Some open inward into venous 
sinuses, ethers into extracranial veins, 

VpBTEHBAi and Spinal Vims 

Two venous trunks, the longitudinal vertebral sinuses (Sinus vertebralea 
longitudinal^}, extend along the floor of the vertebral canal h am un cither side of 

L Mari pC Shew vwiflpcn iutu ilue tioui in ibdlrttiim of th# hlood-Bln&m in theuniu, hut 
tome of Iht posterior oo» opea about pi m. right nji^lo, w even oonlmy to Ihr dorcium of the euf- 
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the dorsnl longitudinal ligament, They are continuous in front with the basilar 
plexus. They lie in the grooves un the bodies of the vertebra? and art- connected 
by a series of transverse anastomoses which pass hetween the central part of the 
bodies of the vertebrer ami the dorsal longitudinai ligament or in eluumebi in the 
bene. They receive vei m from the spina! oord 3 the rnumuRte, and the Indira of the 
vertebne (Viiur basis vertebra?). Through the Intervertebral foramina efferent 
vessels connect with the occipital, vertebral, intercostal, jumbos and lateral sacral 
veins. The veins of the spinal coni are drained by dorsal and ventral longitudinal 

trunks. The ventral vein, which is the smaller, 
aceutnpanics the ventral spins] artery. 

VEINS OF THE THORACIC LIMB 

The brachial vein (V, brachial La) (Fig r 566 ) 
is the satellite of the extrathoraeie part of the 
brachial artery. It ari-ies at the medial side of 
the distal end of the shaft of the humerus and 
&KrandH in the arm behind the artery under cover 
of a layer of fascia and the posterior superficial 
pectoral jcmuwCr. At the shoulder it Ip ventral to 
the artery, onuses the anterior border of the ftnrt 
rib F and concurs with Lie fellow ami the two jugu¬ 
lars in the formation of the anterior vena cava.® 
The room of t he vein aic somewhat variable, but 
murt often four veins in mid it ion io a large ob¬ 
lique branch from the cephalic Unite in it# forma¬ 
tion; two or three of these radicles arc satellites of 
the median artery. Its tributaries com-spcml in 
general to the branches of the artery, but a few 
differences are worthy of notice. The thoraco¬ 
dorsal vein (V. thoracodofaidiH] often joins the 
external thoracic or the deep brachial vein. The 
eifernal thoracic vflm (¥ r thoraeica axtema ) 1 is a 
IflTge vessel which arisen in the ventral wall of the 
abdomen, passes forward (embedded partly in the cutaneous muscle! along the 
lateral border of the 1 posterior deep pectoral muscle, and joins the brachial vein 
close to the subscapulur or in common with it. It may receive a vein which is the 
satellite of the external thoracic artery. 

The cephalic vein (V. cephalica) arises at the medial aide of the carpus an the 
continuation of the medial mrtacmpaf vein, It ascends on the deep fascia of the 
forearm at His I in the furrow between the flavor carpi rad tails and the radius. 
Toward the middle of ihe forearm it inclines gradually forward on the medial 
surface of the radius, accompanied by a branch of the musculoHnitauMiua nerve> 
and arrives at the insertion of the biceps. Here it detaches the large medial cubital 
vein (V. median* cubit!?, which passes upward and backward over the medial 
insertion of the biceps mod ihe median artery and median nerve, and join* the 
bradliol vein. The vein to this point is often termed the internal subcutaneous 
vein of the forearm (V. cephalic* antebfrtchiiL It k continued {as the V, cephoLica 
humeri) in the furrow between the brachioeephaJieus and the anterior super¬ 
ficial pectoral muscle with a brunch of the inferior cervical artery, eromes the deep 
face of the cervical cutaneoirs, and opens into the terminal part of the jugular or 
the brachial vein. It reeeivCK the accessory cephalic vein (V r cephalic* acoenoria), 
which arises from the carpal network, runs upward on the deep fascia along the 

'OppoaJt* the first nb the veto hm ■ fthmm lElubufnL (U*. Wit braebiilifl) U? the 
ffiLMd* whkb khm lo prevrat Ihi cvllin* ^ the vein ai ihla point 

1 Often termed the wpq r v*to. 
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medial border of the extensor carpi, and joins the cephalic vein at the proximal 
end of the forearm. 

The deep veins of the forearm are variable Commonly two me dian veins 
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(Verne mediiuw) WTompmy the artery of (ike name, one in front Kid f>ne t*hmd. 
A third yem arises by radicles emerpn* f™ m the proximal part of the deep lienor; 





THE POSTERIOR ViNa CAVA 


705 


ft joins the posterior aalollite of tins median artery or forma one of the roots of the 
brachial vein. The common interosseous, veto joins the posterior satellite. The 
anterior radial vein (V. collaterals* mdialis) ia a satellite of the artery. The ulnar 
vein is usually double at its proximal partj and communicate* with the deep brachial 
vein. 

There arc three chief metacarpal veins, Thu medial metacarpal or common 
digital vein (V. metacarpoa vokris superficial^ medialisj arisen from the volar 
venous arch above the fetlock. It ia the largest- vein of the region and lie* in 
front of the common digital artery. It separates from the artery at the proximal 
end (rf the metacarpus, paeans upward on the medio-volar surface of the carpus, 
under cover of the superficial layer of the volar annular ligament, and is con¬ 
tinued as the cephalic vein. It communicates at its proximal part with the origin 
of the median veins by a short but relatively large branch. The lateral metacarpal 
vein (V* meUicarpea volaria superficialis lateraJia) arises from the venous arch above 
the fetlock and putt upward behind the lateral border of the suspensory ligament 
in front of the lateral volar nerve and accompanied by a small artery. At tha 
proximal end of the metacarpus it ia connected with the deep metacarpal vein by 
two transverse anastomoses which pass acmes the suspensory ligament. It then 
ascends as a satellite of the lateral volar metacarpal, artery and concurs in the 
origin of the ulnar and median veina- The deep metacarpal vein (V. metacarpea 
velaria profunda mcdiolis) arises from the venous arch, passes forward between 
the two branches of the suspensory ligament, and ascends on the posterior surface 
pf the largo metacarpal bone. At the proximal end of the latter it communicatee 
with the other metacarpal veins, ascends with the medial voki metacarpal artery, 
and concurs in forming the median veins; it often ends at the subcarpal arch instead. 
The volar venous arda {Arens venoeus volaris), from which the metacarpal veins 
arise, is situated above the sesamoid* of the fetlock, between the suspensory liga¬ 
ment and the deep flexor tendon. It is formed by the junction of the two digital 
veins. 

The digital veins, medial nod lateral (V. digitalis mediate lateralis), drain the 
venous plexusra of the foot. They arise at the proximal edge of the cartilages of 
the thin! phalanx and ascend in front of the eorrespomhag arteries. 

It is convenient to recognise th* following vtmUB plexuses of the foot (Plexus. 
vouch! ungube), which* however, communicate very freely: 

I. The coronary plexus {Pkxus curcinariu^ ungulm) encircle the upper part of 
the foot. It cover* the tormina! part of the mcnaor tendon, the cartilages of the 
third phalanx, and the bulbs of the digital cusIuoil 

2 r The dorsal plexus {Plexus dorsalis unguliej covets the dorsal surface of the 
third phalanx in the deep layer of the curium of the wall of the hoof It forms the 
eircLLmhex vein of the third phalanx. or vein of the distal border of the tldrd phalanx, 
which corresponds to the artery of like name 

3, The vnlar plexus (Plexus volaris unguis) i^ in the deep layer of the con urn 
of the sole of the hoof and on the deep surface* of the cartilages of the third phalanx. 
It communicate around the distal border of the third phalanx with the doreal 
plexus and through the cartilages with the coronary plexus. 

The deep vein of the third phalanx accompanies the tcnrunal part, of the 
digital artery . It drains the intraosseous plexus (Plexus intraosseua ungul®} con¬ 
tained in the third phalanx. 

IKE POSTERIOR VENA CAVA 554* STS) 

d rhe posterior vena cava (V. cava caudalis.) rduma almost oil of the blood from 
the abdomen, pelvis, and pelvic limbs. It is formed by the confluence of the right 
and left common iliac veins at the fifth lumbar vertebra, above the terminal part 
of the aorta, and chiefly to the right of the median plana* 
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The nnlr of origin ta vuublfi, In umc cu» then in t common trunk fanned bj the 
union of the tWQ UrtertuA iliu veatia na that thr armitpamMli rrsfctdblM; thr teTnU&Atkm of ihni 
BOrtfl Id other ©MCS the- htCTfiri like v*in dura CiOt iilat. dint* tx a. mull middle 

a&c-mI veb: un the middle or the pelvic rurfnoc of the- iwrom- It opera At the puig]* of divergence 

id the QQiitfW?n Iliac Y<iiH_ 

It phases forward on the ventral face of the psoas minor to the right of the 
abdominal aorta. At the last thoracic vertebra it separates from the aorta and 
runs forward between the right eras of the diaphragm and the pancreas till it 
reaches the liver. Here it inclines ventraUy along the medial border of the right 
lobe and cm the parietal surface of the liver, largely embedded in the gland sub¬ 
stance, and passes through the foramen ven® cavjp of the diaphragm. It then runs 
forward and somewhat ventruIEy between the in termed late bbr and the main mass 
of the right Lung at the upper margin of a special fold of the right pleura, accom¬ 
panied by the right phrenic nerve, and opens into the posterior part of the right 
atrium opposite the fifth intercostal ?pace. It receives the following tributaries: 

1. The phrenic veins [Vv. phrenicE), two or three in number, return, the blood 
from the diaphragm. They are very large in comparison with the arteries, and 
join the vena cava at the foramen yvqb cav®, 

2. The lumbar veins (Vv. lumbales) correRpond to the arteries, five pairs 
usually empty into the posterior vena cava ^unietimee the corresponding veins 
of opposite side* unite to form a common trunk. The find communicate with the 
vena arygos or hemiazygos,, and the last usually enters the common iliac vein, 

3. The internal Spermatic veins (V Y. Bpcfmiitica? inlemie) (Fig. 575) accompany 
the arteries of tike name. In the spermatic cord they form a very rich network, the 
pampiniform plexus (AfflH pampiniform is) about the artery and nerves. Their 
termination Lh. variable. The right one commonly joins the vena cava near the 
renal vcia r often by a common trunk with Lho left one. Frequently the left vein 
joins the left renal, and sometimes the right one ends similarly. 

3 a. The utero-ovurian veins are much larger than the preceding and are 
satellites of the arteries In the broad Ligaments. The ovarian branch is pieKifurm 
near the ovary. The uterine branches form a rich plexus in the wall of the uterus. 
The trunk is very short and terminates like the corresponding vein of the male, 

4. The renal veins (Vy. renaiw), satellites of the arteries, are of large caliber 
and thin walled* The right vein parses medially and backward on the ventral face 
of the kidney, between the artery in front and the ureter bcliind. II joins the vena 
cava above the right adrenal. The left vein is somewhat longer. 11 passes medially 
at first like the right one, then bend* around the posterior end of the adrenal, cnjtwsg 
the origin of the renal artery, and opens into the vena cava a little further back than 
the right one. They receive veins from the adrenals, but some adrenal veins (Vy. 
adrenales) open directly into the vena cava. 

B- The hepatic veins (Vv. hcpatics*) return the blood from the liver, and open 
into the vena cava as il lies in the groove in the liver. Three or four large veins 
open into the vena cava just before it leaves the liver, and numerous W»ie 
discharge into its embedded part. 

Of the foregoing, the phrenic and lumbar veins axe termed parietal radicles 
(Radices pariet&les), and the remainder are visceral radicles (Radices viscerales), 

THE PORTAL VEIN 

The portal vein (V, port®) is a large trunk which returns the blood earned to 
the viscera by the gastric, splenic, and mesenteric arteries; ha average diameter is 
a Little more than an inch (ca. 3 cm.) r Its peripheral tributaries correspond closely 
with the Hranehes of the arteries, but the trunks do bo in part only. The vein is 
formed behind the pancreas and below the posterior vena cava by the confluence 
of the anterior and posterior mesenteric and splenic vefna. It paasea forward. 


THE PORTA in VEIN 
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traverses the posterior part of tbs pancreas very obliquely, inclines vonindly and 
el little to the right, and reaches the portal fiamire of the lh r er. Here it divides into 
three branches which enter the liver and ramify in the ku betimes af the gland like 
an artery, terminating in the lobular capillaries. From the lobules the blood pomes 
into the hepatic vein? and through these to the posterior vena cava. Thus the 
blood which is distributed to the stomach, pearly the entire intestinal tract, the 
pancreas, and the spleen, passes through two sets of capillaries prior tq its return 
to the heart, vii,, the capillaries of these viscera and of the liver. 

2. The anterior mesenteric vein (Y, mesenteries cranialis) is the largest of 
the porta! radiclca. It m situated to the right of the artery of like name, and its 
tributaries correspond in gerund to the branches of the artery. The dorsal colic 
vein usually unites with the ventral one at the pelvic flexure, thus forming a single 
trunk (V* colica dextra) which runs between the right parte of the colon. There is, 



Fh. Ml.—ruFTAL Veup or Home. 

□, I nmiirfiLir ptK, i r CJOlb^Jwh P*rt. Irf prrljd ipinj r, */lrn::r luliir Twi^f- 4, K^.hl f ueirv-rpipliv.- wdai J 
4. Tnn ; & n vt :.ie v-in. f. 1*0 *Mtrrr*w>hi# ™bi: f> p«wrinr TTtn; K pMWTlDf TTM^l- 

kfw ¥FUi; i iru/idlff poIh i. Ml*ahe i«n; **. ahMimit burankcMte rtu,; «. j*jiixi*i. trunk; it*', jtj-jMl y«i». 

* r ii*ki rait; f, vtmiraJ rofio ™n;: dimH «4iis Mfr; <*. j*=^U etiLUut*! vnu cucm^tLari m4 

piw^priivr mriPLlJTin YPica; Uctlttu; f, CMfcl uiu; I. li^r; Il> fp>«n ; JJf.^wK: 1 1". diini!«c.nsn : V, jr juBUa; 

VI, wnm; VII r im<nJ jmrti of put ttfea: TUI. pitiia bun; IX. dots] pvti tf pit «4™ i X, Bull n(n; 
Xf. Mrium. C.AJi« aOit&Ju.) 


however, a small vein on the right dorsal colon which is connected by numerous 
branches with the right colic von; it joins the posterior mesenteric vein or its 
middle eoEc radicle. The veins of the small intestine (Vv. inteatiniJea) unite to 
form a short trunk. 

2. The posterior mesenteric vein (Y 4 mesenteric* eaudaibO ja the nnaDest of 
the radicle* of the portal vein. It accompanies the artery in the colie mesentery, 
and ite rectal branches (Vv. hiemorrhotdilce craniales) anastomose with those of 
the internal pudic vein. It receim the middle colic vein from the initial part of 
the small colon and also the small vein of the right dorsal colon, ba mentioned above. 

3- The splenic vein i V. lienaib) in the very satellite of the splenic artery. 
It is formed by iba irnitm of two radicle at the base of the spteem On leaving the 
bilufl of the spleen it passes medially between the anterior pole of the left kidney and 
the s&cctiB arcus of the stomach and above the left end of the pancreas, receives 
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commonly the posterior gastric vein (V. gastriea caudal®), and unites wfU| ihp 
anterior uwenteric at the posterior border of the pancreas. Jtfot uncommonly the 
splenic and posterior mesenteric veins form a abort common trunk. 

The collateral tributaries of the portal vein am m follows: 

(1) Pancreatic veini [Rami pancreatic!}. 

(2) The gastrg-duodena] vein (V* g^troduodcn&lifl), when present, corresponds 
mainly to to extntopatie branches of the hepatic artery; but in meet cases it dot* 
not exist, and the right gastroepiploic vein (V, g^stroepiploica dextra) and pan- 
treadTO-duadenat vein (V. panerc* t l cod nod m nalia) open directly into the portal 
vein, 

(3) Tlie anterior gastrin vain (V. g&striea crammhg) joins the portal vein at the 
portal fissure. 


THE COMMON JUAC VEENS (Fig- 531) 

These (V. iliacas commoner) are two very large but short trunks, which result 
from the union of the internal and external iliac veins of each aide at the sacro-iliao 
art icy] anion. The left one is the longer, and crosses obliquely over the terminal 1 
part of the aorta. The chief tributaries of each are *s follows: 

1. The last lumbar vein. 

2. The circumflex iliac veins fVv; ciroimffe-xw ilium profundi)} an? the two 
satellites of the corresponding artery,, *ti either ride of which they are placed. 
They may open directly into the posterior vena cava or into the external iliac vein. 

3- The ilio-Sumhar vein (V. LliolumhaJis) may open into the common iliac, 
the external iliac, or the internal iliac vein. 


THE INTERNAL ILIAC VEINS 

The internal iliac or hypogastric veins (Vv + ifiace intamw s, hypogastric®), 
right and left, are usually formed by the confluence of lateral sacral, gluteal, and 
internal pudic veins. The obturator vein may open Into them ahw, They arc 
short trunka, and are smaller than the external iliac veins. The tributaries corre¬ 
spond in general to the branches of the three arteries of Kike names, The internal 
pudie veins receive affluents from the anus and posterior pan of the rectum; from 
the venous plexus of the prepuce and penis b the male; and from there of the 
mammary gJanilj vulva, vagina, and vestibular bulb In the female, A large anas¬ 
tomotic branch connects the Internal pudie and obturator veins at the lesser viatic 
notch. 


THE VEINS OF THE PEL VIC LIMB 

The external Iliac vein (V iliaca externa) (Fj®g, 578, 58!) lies behind the «rt^ 
fasponrhng artery at the brim of the pelvis. It is the upward continuation of the 
femoral vein, and uni Lew at the sacro-iEae joint with the internal iliac to form the 
common iliac vein. Its tributaries are as fallows; 

1- The obturator vein (V. obturatoria} is a satellite of the arterv, except b its 
bejratiud part; it usually opens into the external iliac at the Insertion of the psoas 
minor. Its radicles inastomore with those of the internal and external pudie veins 
(Figs. 57G, 55S). 

2 t The iliato-femorai or lateral circumflex veins (Yv. cireumflexfc femoris 
late ralesj are the two satellites □/ to homonymous artcrv, Tbev open a little 
higher than this obturator - 

The femoral vein (V, femorafis) (F%a> 575. 5S2) lies behbd the artery in the 
proximal part of the thigh, lateral to it lower down, Its chief tributaries are: 

l. A large but short trunk is furun*] by the union of the deep femoral and 
th« external pudic vein. The deep femoral vein (V. profunda femoria) correspond* 
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otherwise to the artery. The external pudic vein {Y. pudenda externa) arises 
chiefly from a rich plexus of large veins situated above and along the sides of the 
penis and prepuce in the mole, the mammary glands in the female. It passes 
through a foramen in the anterior part of the tendon of origin of (he gracilis and 
nuis outward behind the pectineus to unite with the deep femoral vein. The right 
and left veins am connected by a large transverse anastomoUc branch which lies 
in the subpuhic groove, and each has a Large connection with the obturator vein. 
Each receives the posterior abdominal vain (V, abduuimalts eaudnMa) p which fw- 
companies (be artery of like name. The subcutaneous abdominal vain (V T ab- 
dominalis subcutaufis) arises in the skin and cutaneous muscle of the ventral 
Abdominal WaUj lutnatomoSCS with the internal and external thoracic and deep 
abdominal veins, and joins the external pudic or (he posterior abdominal vein. 

A amah vein may Accompany the external pndic artery in the inguinal canal. 

2 r The anterior femoral vein { V. lemons craiunlk) accompanies the artery. 

3, The saphenous vein (V. saphena) (Figs. 575, 575 s 533) arises on the dorao- 
mcdlal surface of the tarsus as the upward continuation of the medial metatarsal 
vein. Ita course is distinctly visible. It ascends on the subcutaneous surface of 
the tibia and the poptiteus muscle, enclosed between layers of the deep fascia, to- 
cltoEH a little backward to the proximal part of the Leg, then deviates slightly for¬ 
ward, runs upward on the gracilis, passes between that muscle and the eartorius,, 
and joins the femoral or the external pudic vein. 4 - On the upper part of the capsule 
of the hock joint it forms an arch with the anterior tibia! vein. The vein has 
numerous valves The satellite artery ts relatively small, and tits in front of the 
vein as far as the junction with the recurrent tibial vein, which it accompanies on 
the leg. It receives the recurrent tibia! vein (V, recurrens tibialis) at the proximal 
fourth of the leg- This vessel teises at the distal third of the leg, where it forms an 
arch with (he posterior tibial vein; here it is a satellite of the artery of like name. 
It attends in the furrow in front of the gastrocnemius tendon, inclines forward at 
the proximal third of the leg, and joins the saphenous vein at an acute angle. It 
gives off a branch which ascends with the artery and joins the posterior femoral or 
the popliteal vein * A smaller vein from the anterior face of the metatarsus joins 
the saphenous at the hock. 

4, Muscular branches which correspond to the arteries. 

5, The posterior femoral vein (V. femorb* caudalis) aoj^mpani™ the artery 

(Fig. 5S4). H »cd ve? the recurrent tarsal vein s V, treeunens), which arises 
at the lateral side of the buck,, ascemU on the deep fascia of the lateral surface of (he 
lug in front of (he lendo AchUlkm, between the hics-pei fernoris and acmi- 

(endinotsua, and jjoms the pnetcrier femoral vein, It is connected with the recurrent 
tibial vein by a large anastomotic branch winch crosses in front of the tuber caltis, 
Usually a branch from it ascends along (he great sciatic nerve and anastomoses 
with the obturator vein. 

The popliteal veto (V , poplitca) lies along the medial side of the artery (Fig. 
534), It is formed by the confluence of fmu™r and posterior tibial veins. 

Two aaterior bhkl veins (Vv r tibial™ antorioress) usually accompany the artery 
Of like name; the lateral vein is much the larger (Fig. 659). ! In other eases there is one 


I The pl**e and imd* of *rr qsiite variable. It m*J disappear (mm (he surface 

of the UitEh at any poail above the dvt*J third- la *oi i* P“*»“ mrauah (he onlcnor 
part a f t^piwdii i£t«d ot dippisf h betwwn (W mu^le and (he lanumu, and mom rarely 
Jiidiii lIic extemid pudk vein. s( tbs origin of the grawlif- 

* The bate ■ subject t* viriatiuti. Some aulborp t*#ud the awradin* branch 

oj thW d»CTipl»n u the trunk had tbo ExmnN’Ejnn with the aapbenw* m aa anaatoiHotic branch. 
Tto latter is usually, «0 (ar as a Mnceroisd , the l-mak 

1 The l Mime ail* of Lbkf vein, the xhtanawi of its vdl, and the tort that it is separated only by a 
thin Inver of inuic-li! Hatcm! part *f libiflli* ejuefiftr) from the deep peMral oerv* should be noted 
mih rrterence lo aertioo of UuU nerve. The vein b Bouulimee markedly vanin (he peaiuaal 
part of (U leg. 
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vmn m the pmxm'ia] part uF the two lower down. They arji^e from a 
number of aiiftstomosing radicles on the front of the cap™]* of the hock joint, 
chiefly as the continuation of the perforating tarsal vein. A large branch from the 
saphenous vein concurs in the formation of the somewhat ptexiform arrangement 
on the flexion surface of the hock. 

The posterior tab Lai vein (V, tibialis posterior) is commonly double (Fig. 683). 
It arises at the level of the tuber calcis, where it has a commuiii cation with the 
recurrent tibial vein* It is a satellite of the artery. 

The medial or great metatarsal vein (V. met*taree* dorrahj medial!*) (Figs, 
5S3 h 585j arii«s from the venous arch above the eesamoids at the fetlock, but Is 
practically the upward continuation of the medial digital vein. It ascends along 
the medial border of the suspensory' ligament, then in the groove on the proximal 
pan of the l arge metatarsal bone to the capsule of the hock joiri, and is continued 
by the saphenous vein. The small middle dorsal metatarsal vein fV T met dorsalis 
media) joins this vein or the saphenous at the hock. 

The lateral metatarsal vein (V. metatareea dorsalis lateralis) u the very email 
satellite of the great metatarsal artery* It is inconstant, but may be double in the 
proximal part of the metatarsus. 

The medial plantar vein {V. metstaraea plantam superficial ia medisiis) is very 
email, and is not id ways preoent. It ascends along the medial border of the deep 
flexor tendon in front of the corresponding nerve. It is counseled below with the 
media] digital vein, and above with the deep metatarsal or the lateral plantar vein. 

The lateral plantar vein (V. met&teraea plantaris superficial^ lateralis} arises 
from the venous arch above the fetlock, but appears to be the upward continuation 
of the lateral digital vein. It ascends along the lateral border of the deep flexor 
tendon in front of the plantar nerve, and is connected with the deep metatarsal 
vein at the proximal part oT the metatsrmia by a transverse branch. It then pamem 
upward along the deep flexor tendon in relation to the plantar nerves and the 
media] tares] artery, and is continued by the recurrent tibia] vein. 

The deep metatarsal votn (V, metatarsi planters profunda medisHs} arisra 
from the plantar venous arch, above the fetlock, passes forward between Use branches 
of the suspensory ligament, and ascends on the posterior face of the large meta- 
Lara*] bone. At the proximal end of the metetereua it is connected with the lateral 
planter vein by a transverse branch, thu* forming the deep plantar arch (Arens 
planter!? profundus). It then pa*^ as the perforating tarsal vein (V h taraea 
perforans), through the vascular canal of the tenus and forms the chief radicle of 
the anterior tibia! vein. 

The distal plantar venous arch (Arcus venoeuis plantaris diatalis) and the digital 
veins am arranged like those of tho thoracic limb. 


Lymphatic System of the Horse 

THE THORAOC DUCT (Rff*. iU, 554) 

The thoracic duct (Ductus thoraeicus) vs the chief collecting trunk of the lym¬ 
phatic system. It begins as an elongated irregular dilatation, the cisterns chyli p 
which is situated butwwu the right side of the aorta and the right eras of the 
diaphragm at the first and second lumbar vertebra 1 - The duct enters the 
thorax through the hiatus aorticu* and nms forward on the right of the median 
plane, between the vena aiygos and the aorta, covered by the pleura. At the dxth 
or seventh thoracic vertebra it inclines somewhat ventral I v s crosseg obl iquely over 
the left face of the ceoophagus, and passes forward on thJ left side of the trachea 
to the inlet of X ha thorax, The ertrathorade terminal part passes downward and 


The lymph glands and vessel^ of the head and njsc* 
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forward a variable distance (3-^ cm.) on the deep free of the left ecakmii muscle, 
bends inward ami backward tinder the hic&rutid trunk, and opens into the doraal 
part of the origin of the anterior vena cava just behind the angle of junction of the 
Jugular veins. The terminal bend ia mnpuHate, and sometimes divides into two 
very short branches which open close together. 

Sine* tb# duct deader* Tram a pUmu of dwta in the embryo, eonridcndnl* viriatiur. fmm 
the room upubJ noun* occur*. Tte» m often el hfl duft ltldth ana** at the cut*™, « At a 
mb]* point fr™ ite right duet, tum ws«b the left EnterraKAl Arterija parallel lo the latter, w«l 
iLhiw/inih it <™ tb(? hA*e of the hc*rt or further Forward- The two W«n«W by 
bnpichm. In soma msm tb* Wt duet u the Ljuict, »nd them may indeed be none efl the eight 
ode. Other vAriaiiuna are KHmnc*. 

Thc chief tributaries of the thoracic duct are as follows: 

1. The two lumbar trunks (Trunci lumbales) are formed by the confluence 
Of the efferent ducts of the lumbar glands, and commonly unite with each other 
and with the posterior intestinal trunk before opening into the cistern, 

2, The intestinal trunks (Trimci inteartioales), two or tfira In number, receive 
the efferents of the lymph glands of tho intestine, stomach, liver, and spleen. 1 

In its course through the thorax the thoracic duct receives efferents from the 
Intercostal, mediastinal, and bronchial gland*. At the thoracic inlet it is joined by 
ducts from the posterior cervical and right axillary glands, and by the left tracheal 
duct. The duct is provided with several: paire of valves; the h*rt developed are 
at its termination. 

the right lymphatic micr 

This vessel (Ductus lymphatieu* dexter)—-when present—collects the lymph 
from the right ride of the head, neck, and thorax, and from the right thoracic limb. 
It is- commonly absent, being represented by a number aT short ducta which termin¬ 
ate in tho thoracic duct, the right jugido-bracbial junction, or the origin of the 
anterior vena cava. When present in its typical form, it results from the con¬ 
fluence of efferent ducts from the right axillary and posterior cervical lymph glands 
with the right tracheal duct. It lsea on the deep face cf the scalenus muscle, above 
the termiimil part of the right jugular vein. It is more or less ampullate and usually 
opt ns into the anterior vena cava to the right of the thoracic duct. It may be 
connected with the latter by anastomoses or may join it. 

Hi* duet in Tfjy variable in form anil in regard to il* AffemtA. Of urn il 1* a wry fhort, 
trrmW Asd balboa trunk; in some caw* it b about an virh and a half tea- 3—S tuu sn length 
And nrai\.-Fsi ik* Lnwhf*] dan at It* teimmnJ tend. The bTOphit^CQ-vaMHU (wnneebutu ht r* 
have not yd tec* ■auafaclorily irrefked out by modem methods. 


THE LYMPH GLANDS AND VESSELS OF THE HEAD AND NECK 

1. The mandibular lymph glands (Lgg< mandibulares) (Figs- 265, 5S7) are 
arranged in two elongated groups in the mandibular apace along each ride of 
the omri-hyoid muscle The two groups am in apparition in front of the inser- 
Lion of these muscles, and diverge posteriorly in the form of a V, extending backward 
about four or five ineh^ (ea, 16-12 cm.). They' am covered by the skin and a 
thin layer of fascia and cutaneous muscfc r and are therefore palpable. Anteriorly 
they are firmly attached to the myto-hyoidei, but otherwise they are freely movable 
in the normal plate. Each group is related laterally to the external maxillary 
artery' and the anterior belly of the digaatricua, ventraJJy to the external maxillaiy 
vein and dorsally to the lingual and iuhliogual veins. 

They receive Cerent vessels from the Sips, nostrils, na^al region, cheeks, the 
anterior part of the tongue, the jaws B the floor of the mouth, and the greater part 
of the hard palate and nasal cavity. The efferent vessel* past to the anterior 
cervical and pharyngeal glands. 

«... iMa^taKaKBrsarassstt ssswaa 

iple*D open directly into tic ci*teni. 
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Cif the aUpfjfirb.1 lyroph V«Stb of lIsl- C&fiVfinpb to Iwrtvc to iLjWn trunk* which 
turn ground ihr lower border of lb* jaw with nod En from of the f&ciil vmkIi. Thai* otf the tips 
fnrtn |il£KLUte& it the COmnUMUTHL The OAAal JULidOUw man broil* Lx nrfdp AippUod witb lymph 
Travrn *hkh n^tnattiY the ndo§; ptwtoftoriy ih^y cgiujnuiilcate with the subdural mmJ Rite 
arachnoid spores andser-d uffertota to the pharyngeal and interior ctrvicwl (lunch. 

2 . The pharyngeal lymph glands (Figs. 562 h TOfl) usually comprise two ^roupa. 
One Lies on the upper part of the Lateral surface of the pharynx r along the course 
of the external carotid artery. These glands are related laterally tn the oceiprito- 
mandibularis and digaalricus, and often to the mandibular gland also, above 
to the guttural pouch; they may properly be tunned! the parapharyngeal lymph 
glands (Lgg. parapharyngettj. Other small glands are commonly found on the 
guttural pouch along the course of the internal carotid arteiy; they are best desig¬ 
nated a* the auprapharyngaal lymph glands (Lgg r suprapharyngoB)* They lie 
below the artery and are covered by the aponeurosis of the hrachioccphaliciiB and 
the domal end of the mandibular salivary gland. In some eases a number of glands 
occur behind the mandibular articulation under cover of the parotid salivary gland 
and partly embedded in it. Other variations, occur. 

They receive afferent vessels from the cranium, the posterior part of the tongue, 
the soft palate, pharynx, guttural pouch, larynx, posterior part of the nogs] cavity 
and efferent from the mandibular glands. 

3. The anterior cervical lymph glands (Lgg. eervicaJee cranialcs) (Fig, 646) are 
situated along the course of the common carotid artery, In the vfcmity of the thyroid 
gland, under cover of the cervical angle of the parotid gland. Some occur between 
the thyroid and the mandibular salivary gland h others above and partly upon the 
thyroid. They are related deeply to the posterior part of the larynx, the trachea, 
the thyroid gland, the cesophagus and the recurrent nerve; below to the external 
maxillary vein and the lateral bonier of the omo-hyokleus. 

Tbrflc plnncU jin? variable, Offcea there- are hoa* in front of the thyroid sibd tht group m*y 
cxtmd hack a eoMderoble dLntirore akipj thr nf thf- carotid Artery. 

Their efferents are deep lymph vearefo from the head, the pharynx, larynx p 
guttural pouch, and thyroid gland, and efferent^ from the mandibular and pharyn¬ 
geal glands, Their efferent vessels go- to the middle and posterior cervical glands, 

4. The middle cervical lymph glands (Lgg„ ccrvlealr's mediie) form an lei con¬ 
flict putip flHuated a little in front of the middle of the neck on the trachea below 
the carotid artery. The group is usually small, and in some eases is replaced by a 
number of glands occurring at intervale along the course of the carotid artery, lu 
other eubjecte the group const*la of several glands of considerable sise. They ere 
intercalated in the course of the tracheal lymph do eta, 

3, The posterior cervical lymph glands ■ Lgg. cerviesles caudales) form a 
large group below the trachea at the entrance to the thorax (Fig, 5M). They 
Occupy the interstices between the vessel? and muscles and extend forward a 
variable distance on the ventral aspect of the trachea. Posteriorly they are con¬ 
tinuous with the anterior mediastinal glands, They are covered by the cutaneus 
and ste.rno-cephalicug. Their afferent veaseb come from the head. neck, thorax, 
and thoracic limb. They receive efferent ducts of the anterior and middle cervical, 
prescapular, and axillary glands. Their efferents go to the thoracic duct on the 
left, to the right lymphatic duct on the right, or open directly into the vena cava. 

U, The prescapukr or superficial cervical lymph glands f Lgg. prsscapu lares a. 
cervical** superficial**) lie on the anterior border of the anterior deep pectoral 
irmaele, in relation to the omo-hyoideus medially and the brachiocephalicup laterally 
1 Figs. 556.556, 500). They are on the course of the ascending branch of the InFerior 
cervical artery, and may form an elongated series which is continuous ventra% 
with the posterior cervical group. They receive afferent* from the neck, breast, 
shoulder, and arm, Their efferents pass to the posterior cervical glands. 
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7. Nuchal lymph glands (Lgg. michatih profundus) He on the course! of the 
deep eervical vessel as it underneath the ram plexus. They receive affcroiite 
from the dorsal region of the neck and withers. Their efferante pasa to the anterior 
mediastinal glands. 

The tracheal ducts s right and left (Ductus tracheal ia dexter, sinister), are raU 
feeling trunka for the lymph of the bead and neck. They He on the trachea in 
relation to the carotid arteries. The right one goes to the posterior cervical glands 
or to the right lymphatic duct, the left one to the terminal part of the thoracic duct 

THE LYMPH GUUTDS AND VESSELS OF THE THORAX 

The thoracic Lymph glands < Lgg. thoracales) are in general of smalt sise i but 
are numerous. They comprise the following: 

1. The intercostal Lymph g Lands (Lgg. interooetalea) are small and are mtuated 
at the sides of the bodies of the thoracic vertebra, in series corresponding to the 
intercostal spaces; others are between the aorta and the vertebra, They receive 
afferente from the vertebral canal, the spinal muscles, the diaphragm, intercostal 
muscles, and pleura. The efferent vessels go to the thoracic duct. 1 

2. The anterior mediastinal lymph glands (Lgg. mediaatinalea cnmialcs) 
are numerous. Some are situated on the course of the brachial arteries and their 
branches: on the right ride they are related deeply to the trachea* on the left 
to the oesophagus also. They are variable jn size and disposition and are continuous 
in front with the posterior con ical glands. Other glands lie along the ventral face of 
the trachea on the anterior vena cava and the right atrium of the heart; these are 
continuous behind with the bronchial glands. A few glands usually occur along the 
dorsal surface of the trachea, and there is often one at the angle of divergence of 
the brachiocephalic trunk. The afferent vessels come chiefly from the pleura, 
the pericardium, tin? heart, the thymus or its remains, Ihe trachea, the asaophagus, 
and the bronchial lymph glands. Their efferent vessels pass to the posterior 
cervical glands and the thoracic duet. 

The * lands along the ventral face of the trachea an frequently tal&rgcd and c<i hlehuelI y p i ^ 
jnmtwf u: *ubj*rt*. Tbe kft recurrent lira above t hem an the vriitnl 

rare? of tbn troche*. 

9. The bronchia! lymph glands iLgg. bronchia lea) arc grouped around the 
termi nal part of the trachea and the bronchi. On the right ridr? there an? com manly 
t hree nr four glands frigh t bronchia I). These I ie upon the right bronchus, in relation 
medially te the ccaophagus and iu front to the vena azygos and right vagus nerve; 
they are in series with the anterior and posterior mediastinal glands. On the left 
ride there arc usually two glands (loft bronchial). One of these is on the lateral 
surface of the left bronchus in the acute angle between the aortic arch and the 
pulmonary artery; it is related deeply to the left vagus and recurrent nerves. The 
other is an the medial surface of the bronchus in relation, to the cesophngua dnraally. 
The middle bronchial gland Eta lute the angle of divergence of the bronchi. Small 
glands occur along the chief bronchi in the substance of the lungs i Lgg. putmonalesL 
They receive the deep and most of the superficial lymph vessels of the luogH, 
and the efferents from the posterior mediastinal glands Their efferent vessels 
go to the thoracic duel and the anterior mediastinal glands. The deep lymph 
vcnsels of the lung arise in plexuses which surround the terminal bronchi and 
accompany the bronchi to the root of the lung. The superficial vessels form n 
rich network under the pleura; most of them pons to the bronchial glands, but 
some go to the posterior mediastinal glands. 

The bronchi*! gl*nds am conmrfmly pigmented (except in young tabjecte) and mv nEten 
mlnrged ±nrf indurated. 

4 . The posterior mediastinal lymph glands (Lgg- mediastinales caudales) are 
1 Three gland* appear te be more n ummiw in the yuung .-rubjtct thou they are Emter in life. 
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usually small am! art scattered along the posterior mediastinum chiefly above the 
(Esophagus. They receive afferent vessels from the cpoophagua. mediastinum, 
diaphragm, pleura, and liver. The elferenta go to the branchial and anterior medi¬ 
astinal lymph glands, partly to the thoracic duet directly. 

Sometimes one or two small glands are situated in the scute angle between the 
posterior vena cava and the diaphragm; and the occurrence ia recorded of a gland 
between iM apei of the pericardium and the eternal insert ion of the diaphragm. 

THE LYMPH GLANDS AND VESSELS OF THE ABDOMEN AND PELVIS 

The abdominal ami pelvic lymph glands (Lgg, abdominolea ct pdvina;) connipt 
of two main groups, parietal and visceral. The parietal glands Lie in the subremus 
or subcutaneous tissue; they receive the lymph vessels from the abdominal and 
pelvic wads,, from parts of the viscera, and from the proximal lymph glands of the 
pelvic limbs. The visceral glands He on the walla of the viscera or in the peritoneal 
folda which connect the organs with the wait or with ai|i*™at viscera. They motive 
all or most of the lymph vessels from the organs with which ihoy are connected. 

The parietal gknds comprise the following; 

L The Lumbar lymph glands (Lgg. Sum bales] lie along the course of the abdom¬ 
inal aorta and posterior vena cava (Pig. 576). Some am placed along the ventral 
surface and sides of the vessels* others above. A few small gLanda may be found 
above the sublumhar muscles. The email nodes which are eitrialed at the bahts 
of the kidneys are often termed the renal lymph glands (Lgg r reiudes). They re^ 
oedve afferent vessels from the lumbar wall of the abdomen and the paired viscera 
(kidneys, adrenals,, genital organs), also ibe inguinal vessels and the efferents of the 
iliac glands. Their efferents go to the thoracic duct, consulting the lumbar trunks 
of origin of that vessel. 

2. The Internal iliac lymph glands (Lgg, iliacfle interna!) are grouped about the 
terminal part of the aorta and the origins of the iliac arteries (Fig. 575). Their 
afferent vessels pome chiefly from the pelvis, pelvic viscera, and tail, anti they re¬ 
ceive efferent vessels of the external iliac and deep inguinal gland*. 

3. The external iliac lymph glands (Lgg. iliacai rottemie) form a group on either 
side on the iliac fascia, at the bifurcation of the clrtumfSei iliac artery (Fig. 575) + 
Their afferent vessels corns from the flank and abdominal floor, the lateral surface 
of the thigh, and the prefects oral glands. The efferent ve*go to the itimbor and 
internal iliac glands. 

4. The sacral lymph glands (Lgg, aacrales) are small nodes situated along the 
borders of the Fftcnim and on its pelvic surface. They receive afferent* from the 
roof of the pelvis and from the tail, and their efferent vessels pass to the internal 
iliac glands. 

5 r The fiupexflcml inguinal lymph glands (Lgg, inguinales superficial**) tie on 
the abdominal tunic in front of the external inguinal ring (Fig. 5S2), 1 They form 
an elongated group along the course of the Bulicutancous alidominal arteryj on 
either ride of the penia in the male, above the mammary giand* in the female; 
in the latter they are often termed mammary. Their afferent* come from the 
medial surface of the thigh, the abdominal floor, the sheath, penls h and scrotum In 
the male, and the mammary glands in the female. The efferent vessels ascend 
through the inguinal canal and go to the deep Inguinal, internal Ukc. and lumbar 
gland*. 

fl. The iwhintit lymph gUnds (lgg. ischiadic*) ire small nodes cm the upper 
pnrt of the Hwn>9ei&tLc ligament along the cuurae of the posterior gluteal artery. 
They rweive lymph fmm theadjirent parts ami from the popliteal glands, and send 
efferents to the suers! and in tenml iMac glam Li. 

■ la rare casea two or then ri those gLiadd apr foum! l ^hd the ring. 
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The visceral glands indude the following: 

1. The gastric lymph glands (Ifj;. juries) are rilnatcd along the course of 
the gastric arteries. Several occur on the saecua circus ventral to the left part of 
the pam^reasp and along the attachment of the gaetro-phrenic ligament. A group 
lies at Lhe leafier curvature a short distance below the cordipL There I* another 
small group un the visceral surface where the posterior gastric artery divides into 
its primary branches* There arc usually two or three small node? on the ventral 
aspect of the pylorus. Other small glands arc scattered along the course of the 
gaatro-cpiploic and short gastric arterka, in the great and gn^tfMpleitic omenta. 
The efferent vessels pasa largely to the eceliae radicle of the cisterna chyli p but along 
the left part of the great curvature they go to the splenic glanda, 

2. The hepadc lymph glands |Lgg. hepatic®} he along the portal vein and 
hepatic artery and in the leaser omentum. Their efferent vessels go to the 
weliac radicle of the cistern* chyli. 

Many of the lymph Teasels from ihe pririttsl rerfwf of the live p«a is tbe Falrifttfia sad 
lateral ligzdiu-n la uh thn diaphragra niu I join the lymphatic# of the letter. Same pw ihiwgb the 
{tiAptungm walla ihe vroa c#v* juiil kq the Huaiisatmai glanda. 

The pancreatic lymph vessels follow the course of the blood-v™ele which 
supply the gland; most of them go to the eplenfc and hepatic glanda. 

3. The splenic lymph glands (Lgg, hcnaJes) lie along the course of the splenic 
blood-vtassels in the hilm of the spleen and the gs^tro-aplenic omentum. Their 
afferent vessel* come from the subcapsular network of the spleen, from Ihe greater 
curvature of the stomach, and from the left part of the pancreas. The efferent* 
pass to the glands of the anemia cscimof the stomach and to the ccdiac radicle of the 
dstema chyli. 

4. The mesenteric lymph glands (Xgg. mesenteries) are situated in the great 
mesentery, chiefly near its root. They are numerous and hence lie close together. 
They receive a very hir^'. 1 number of afferent vctwcLn; {4G0 to 500) from the small 
intestine. They have several considerable efferents* which concur in the formation 
of the intestinal radicles of the ckterna chylL 

The lymph vswds of the IntpatiMronn three ieU of capillary ^emm, vii., En ihe octant*, 
iaibmucuaa r anil mtu«u, The lym ph hdiicLm. solitary and aguren&tG,, he m Ui« xone of the pilous 
of the jitiicooHu Tbt cuLk'c'.Lng vessels bjih from the aubadroufl- ptfiivuL 

5. The cmcal lymph glands (I+:k. csecaJes) are numerous and are distributed 
along the course of the csecal blood-vessels. Their efferent* enter into the formatioa 
of an intestinal radicle of the cistern* chyli- 

6. The colic lymph glands (I-gg- colics) comprise those of the great colon and 
those of the small colon. The glands of the great colon am extremely numerous 
and are placed dose together along the colic bload-vtsstda, Their efferent vwela 
are targe and nUmemUi, They converge to two targe trunks which concur with 
those of the etteum and email intestine to form an intestinal radicle of the cistern* 
chylL Thr glands of the small colon arc situated chiefly on the wall of the bowel 
along the aU&chment of the mosentery, but a few are between the l&yere of the 
latter along the cour^ of the blood-veeeels. The efferent vessels go to the lumbar 
gland* and to the posterior intestinal radicle of the thoracic duct. 

Tbs intestinal nujidl™ of Ihf catern* chyli m formed by tie ronflnmtc nf dferents frura, 
thr intestinal Lymph glands- The anterior trunk U t* on th* left Aids of the inir-nar mekifllerte 
■rtwy, prut*™ lUvtreto tfuit vciwL imil the ccriiac artery. Uutlh -birpJy baebnM wr±t™ tha right. 
i*n*l vesuris -uni h’k-clb mro tbs -rwtenm. It in fanned by they muon of the etrLmc mtnk with 
efferent* from Ihc g l andi of tbs ^mnJI inU*iitir 3 deeum and cokm. It id about four mrbr* (e*. 
10 rxn.. j In Length and is zm puliita. The posb-W made receive* ynwr-la frotn tba smill in taatins 
ami ettuvII cokat. It uaiiaJty evprru uito a tnjnk formal by the union -of the haEi t and left lumhar 
di4cts. It in Lffually uupul^at v at Lto IcrauauiLKift (FibucL.). Tbe trrariiteraw'Jtil- o! tbraH: euUrtrLtag 
tremka i% hawpv-rr, vary ■. ruiable. 

The rectal lymph gland* (Tgg. reetalee) form a chain along the doraaJ surfiice 
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of the bowel. They receive afferent veajek from the rectum and anus, and their 
Cerent vessel* pats chiefly to the internal iliac glands. 

7- The anal lymph glands (T,gg. anaie*) form a inmoll group of three dp fpur on 
either Fide, at the anterior border of the sphincter ani extemus (Tig. 578). They 
reoeivc afferenta from the anus, perineum, and tail; their efferente gq to the internal 
iliac glands. 


THE UTMFH GLANDS AND VESSELS OF THE THORACIC UME 

1, The BLdllajy lymph glands (I® oxillares) (Fig. 590), pome ten to twelve in 
number. arc grouped on the medial face of the distal part of the ten* major and the 
tendon of the latiasimus donq at the angle of junction of the external thoracic and 
nubicapular van s with the brachial (Fig. 566). Their afferent* Include moat nf the 
lymph vcKsela of the limb, which come directly Dr u efferent* from the cubital 
glands. They receive also lymph vessels from the thoracic wall. The efferents 
accompany the brachial bknd^vewb and end in the posterior cervical glands and 
the thoracic and right lymphatic dud*. 

3- The cubital lymph glands (Lgg. cuhatalea), naually eight to ten in number, 
form a discoid oval group at the medial m de of the diatal part of the shaft of the 
hiunenis (Figs. 566, 590). They lie behind the bioepa rnuacle on the brachial 
voasek and median nerve, and are covered by the deep fascia and the posterior 
superficial pectoral muscle. They receive ae afferent* moist of the ve^eb from the 
limb below thL* point. Their efferents pass chiefly to the axillary glands* but in 
part to the prescapulnr glands also. In quite exceptional cases a lymph gland may 
be found on the brachial vessels about the middle of the arm, 

A number of superficial lymph vessels ascend with or near the embeutanooua 
veins (cephalic and accessory cephalic), and join the prescapular and posterior 
■cervical glands. Superficial vessels from the che^t-wall nod shoulder run across the 
latter to the prescapulor glands. The superficial lymphatics of the pectoral region 
form a plexus which drains into the posterior cervical and prescapular glands by a 
number of vessel* which accompany the cephalic vein. The deep lymph vessels of 
the pectoral region run with the external ihi^racic vein to the axillary glands, 

ExoeptwwdJy tfaere may be wwal small gluda ikm* tbs posterior bfmacb <*f tea dorsal 
wttry under cover of the teaaibtfdau- In on* m.*? four nLands wtti e .h*t«il over litc 
cervical artery jusc alter ite ttnopm from brnmb, tee mult.ftdua :nwt,.. In i**ter r 
there were tiudiadi qk tee volar nurfaca *1 te# rmdiua at tee Jevd of tee interotarami pn*» *nd 
m reUtlon tx> tee jutenMeoufl. vnwtels. 


THE LTMFH GLANDS AND VESSELS OF THE PELVIC T im 

1. The prefemorni lymph glands i,Lgg. prtfemoraJes) are situated above the 
fold of the flank on the anterior border of the tensor fascia laUa (Fip. 575, 576, 
582), They tie on the course of the posterior branch of the circumflex iliac artery | 
and number usually about a dozen. They receive ku perietal lymph veweia from the 
hip* thigh, and flank. Their efferent vroek aaee&d with the pewterior circumflex 
iliac vein, enter the abdomen near the tuber eax®, and join the externa] iliac lymph 
glands. 

& The deep inguinal lymph gland* (Lgg. mguinaleg profundus) are situated in 
the proximal part of the femoral canal, betwwn the peetineus and .sartorius musics 
(Figs. 575, .532). The gmup is elongated and is commonly four or five inches fea. 
HM2 cm,) in lengt h . They cover the femoral vessels and are related superficial! v to 
the inguinal Ligament They receive nearly all of the lymph vessel* of the limb be¬ 
low them. Their efferent vosnek ascend to the internal iliac gland*. 

3. The popliteal lymph glands (Lgg. poplite*). usually four to six in number, 
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lie behind the origin of the gastrocnemius and between the bicepe feme™ and aemb 
tendiimaiiH at the division of the posterior femoral artery into it* primary branch® 
(Fig. 580). They receive the deep lymph vessel* of the distal part of the limb 
Their efferent vessels chiefly follow the course of the femoral vessels to the deep 
inguinal glands, but one or two ascend in company with a vein along the great 
sciatic nerve arid may enter an iachlatic gland or accompany the Internal pudic 
vein and join the interna] lil*^ glands. 

Bei'ciil nipcfikal Lymph vcanAja Awend with or near the medial metaLanal and ssphsHKia 
vrinm enter tbo fcmml car*!, muJ en 4 in ihc d*ep inguinal gland* 


The Fctal Op-CIXAtton 

The blood uf the foetus Is oxygenated, receives nutrient matter, and gives off 
waste matter by dose contiguity with the maternal blood in the placenta. The 
chief differences in the blood-vEtfwiilar system as compared with that which obtains 
after birth are correlated with this interchange. 

The umbilical arteries, right and left, are large vessels which arise from the 
Internal Iliac arteries and pans downward and forward in the umbilical folds of peri¬ 
toneum on either ride of the bladder to tbe umbilicus. Here they are incorporated 
with iba umbilical vain and the urachus in the umbilical cord, ramify in the allan¬ 
tois* and end as the capillaries of the feetal placenta They conduct the impure 
blood to the placenta. After birth these t^cssels retract with the bladder to the 
pelvic cavity? their lumen becomes greatly reduced and the wall thickened eo 
that they are cofd-likc and are usually termed the round ligament* of tbe bladder. 
The umbilical vein receiver the oxygenated blood from the placenta. Its 
radicles converge to form in the horse a single Large trunk which separates from the 
other constituents of the umbilical cord on entering the abdomen and pnaaes for¬ 
ward along the abdominal floor in the free border of Iho falciform ligament of the 
liver. It enters the latter at the umbilical fissure and joins the portal vcm P so 
that the blood conveyed by it passes through the capillaries of this liver before 
entering the posterior vena cava. The vein cocitams no valves. 

In the ox and dog some of the blood in the umbilical vein is conveyed directly 
to the vma cava by the ductus veoosua. This vessel is given off within the Ever 
from a venous sinus formed by tbe confluence of the portal and umbilical veins 
and pftBuy directly to tbe posterior vena cava. 

Tbe foramen ovale is an opening in the septum between the fltria of the heart* 
by which the latter communicate with each other. It m guards! by a valve (Val- 
yula foraminiii ovalis) which prevents the blood from pairing from the left atrium 
to the right. At birth the valve has the form of a fensatratad roc. After birth the 
Foramen rqob cloaca, but this part of the septum remains membranous, and there is 
a deep fossa ovalis in the right atrium which indicates the position of the funner 
opening. In some cases a small part of the foramen pemaijj in the adult without 
apparent di-stLirbance of the circulfttinn, 

The pulmonary dreulatfcm is very Limited in the foetus, and moat of the blood 
which enters the pulmonary artery pa-^es through the ductus arteriosus to the 
aorta- This vessel is larger than the division:- of the pulmonary artery which go to 
the lun^ ( and joins the left ride of the aortic arch. After birth the pulmonary 
circulation undergoes promptly an enormous mcreawe and tbe ductus is rapidly 
transformed into a fihmus cord—the Hgamenttim arteriosunu 

The only arterial blood in the foetus is that carried by the umbilical vein, 
This blood is mixed in the liver with the venous blood of the portal vein, and after 
pairing through the capillaries of the liver is carried by the hepatic veins to the 
posterior vena cava. The latter receives also the venous blood from the posterior 
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part ol the trunk and the pelvic limbe. It ia generally stated that the blood ear- 
ded infco the right at Hum by the posterior vp. na cava pastes largdy, if not entirely, 
through the foramen ovale into the left atrium, while the blood flowing into it 
through the anterior vena cava passes into the right ventricle. On this basis the 
blood received by the lofl atrium consists chiefly of mixed blood from the posterior 
vena cava, since the Email amount of blood conveyed by the pulmonary veins is 
venom. This mixed blood pamea into the left ventricle and la forced into tbe 
systemic arteries- The venous blood from the anterior part of the body and the 
thoracic limbs is conveyed by the anterior vena cava to the right atrium, ps^wn 
into the right ventricle* and is forced into the pflmonary artery. A small amount 
is carried to the lungs, but the bulk of it passes by the ductus arteriosus into the 
aorta behind the point of origin of the brachiocephAlie trunk* and is carried to the 
posterior part of the body* a large part passing by the umbilical arteries to the 
placenta. 


THE BLOOD-VASCULAR SYSTEM OF THE OX 

The Pericardium and Heart 

The pericardium h attached to the sternum between the facets for the sixth 
costal cartilages by two fibrous bands, the stemo-pericardiac ligaments (Ligg. 
stemopericardiaca); these ligament#, right and left, are embedded in the mass of fat 
about the apex of the pericardium on the floor of the thorax. On the left side the 
greater part of the pericardium lh in contact with the chert wall as far hack as the 
fourth intercostal space. On the right side the pericardium may be covered by the 
lung and have no contact with the lateral chert wall. But in most cases there is a 
triangular cardiac notch on the right lung opposite to the ventral part of the fourth 
rib and adjacent intercostal spaces. 

The heart of the adult ox has an average weight of about five and a half pounds 
fca. 2.& kg ), or about 0.4 to 0.5 per cent, of the body-weight. Its length from baae 
to apex is relatively longer than that of the horse* and the base is smaller in both 
its dismftem. The ventricular part is more regularly conical anti more pointed. 
A shallow intermediate groove (Sulcus intermedins) extends from the coronary 
groove down the left side of the posterior border* but does not reach the apex. The 
amount of fat in and ncox the grooves L- much greater than in the horse. The pro- 
portion* by weight on the left and right sides of the median plane is about 4 : 3. 
The ha/ie is opposite the chert wall from the second intercostal space or third rib 
to the fifth intercostal space or sixth rib. The ape* in opposte to the sixth chondro- 
jtenml joint; it is median* and is about an inch (ea. 2.5 cm,) from the diaphragm. 
The long axis Is I™ oblique than in thn hnrs«\ The posterior border is opposite lo 
the fifth intercostal space; it ia practically vertical and is slightly concave. Tbe 
left auricle L* larger than the right. 

The [HiliuoDuy orifice in chkfly opponto to tbs third intrn'eelaL spare mm\ fourth ntr p 
about a hancUiradLh (ta. MM2 cm i above the aura*! rmb of the rifcu. Tbe aortic onfice ii 
chiefly appeal* to thf fourth rib. The right fcLno-vrqtricular ciriflce ii the third scLter- 

COftml ■ ]M« and fourth rib anrl ■rmn- Tlir left atrw-ventriculu I.nhfr is ctueflv t>p[K*ril* In th« 
fourth iDi«rrwtil apace and ftfda rib- The left loaupiudi nol pw.vr cormpdadl fo the fourth 
rib. Tbe right fto&t* la chiefly posterior; it begin* bdnw tfo'* iermlmawn of the ixwtrrioT tpo* 
cava Tbe mfe rmediaU) p« - -v* te^Uis befow the pcwirnor end of the left auricle, amt ld si* descent 
incline-* gradually toward I Jbm left ride of the apex. There may l>e ju^wnn' oocvn an the 
Eeft rids of tbo left ventrida. 
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The vena hemiazygos opens into the right atrium below the pcmteiiur vena 
cava. It receives at or near lu termination the great cardiac vein, which is pro¬ 
vided with a semilunar valve. 

Two bones, the o$$* cordis, dewlap in the aortic fibrous ring. The right one 
id in apposition with the atrioventricular rings, and is irregularly triangular in 
form, Its left face h concave and gives attachment to the right posterior cuwp of 
the aortic valve, The right surface is convex from before backward. The base 
is dorsal. The posterior border tware two projections separated by a notch. It 
ia usually a little more than an inch (ea. 4 cm.) in length. The left bone is smaller 
and is inconstant. Its concave right border gives attachment to the left posterior 

Li&n Hrflfirffl qr(jrwiiffl 



cnaqj of the aortic valve. A large muscular moderator band in the right ventricle 
extends obliquely from the base of the anterior septal papillary muscle to the 
lower part of the anterior wail- Other trabecula extend up on the right to the 
attached edge of ihe tricuspid valw. In the left ventricle there are several branched 
moderator bandit 

The Ae temes^ 

The great arterial trunks in the thorax ramble those of the horee in general 
dkpodtion. 

i Only the matt import#** different!*! ffcati™ at the fcnwnflfcEnftol of it* mm 

with three of the bo™ will be «u™dered. 
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The left coronary artery is much larger than the right one; it gives off & branch 
which descends in the longitudinal groover another to the intermediate groove, and 
terminates by running downward in the right longitudinal groove. The right coro¬ 
nary nitery* after mer gi ng from the interval between the right auricle and the 
pulmonary artery, divides into branches which are distributed almost exclusively 
to the wall of the right ventricle. 

The brachiocephalic trunk (anterior aorta) is usually four or five inches (ca. 
10-12 cm.) in tength- 

Thp brachial arteries give off in the thorax the following branches: 

1. A common trunk for the dorsal , deep cervical* and vertebra] arteries, 

(1) The subcostal artery commonly arises separately and rans Forward along 
the sides of the bodies of the vertebra. It xuppIiGa the second to the fifth rnter- 
coeteJ arteries. 

(2} The dorsal artery is relatively small. It usually ascends in front af the 
firat oosto-vertebral joint, and i b distributed bh in the horse. It gives off the first 
intercostal artery. 

(3) The deep cervical artery may arise from a common stem fTrtmeufl vertebrn- 
cervicalis) with the vertebral, or may constitute a branch of that artery, It passes 
up between transverse process of the first thoracic and last cervical vertebra, or be¬ 
tween the sixth and seventh cervical, and is distributed as in the horse. 

(4) The vertebral artery passes along the neck as in the home to the inter¬ 
vertebral foramen between the second and third cervical vertebra, gives off a 
muscular branch, and enters the vertebral canal (Fig. 594). It runs forward on 
the floor of the carnal—connected with its fellow by two or three transverse anas¬ 
tomoses—and divides in the atlas into two branches. The smaller medial division 
(cerebrospinal artery) p mm forward to the floor of the cranium and concurs with 
the condyloid artery and branches of the internal maxillary in the formation of a 
large nte mirafe[k. The large lateral branch emerges through the intervertebral 
foramen of the atlas and ramifies in the muscles of the neck in that region, and 
join* a branch of the occipital artery. It also mmda a branch to the rate mir&hile. 
The collateral branches detached to the cervical muscles are large and compensate 
for thp Email fubc of the deep cervical artery. The spinal branches pass through 
the intervertebral Foramina, divide into anterior and posterior branches, and term 
two longitudinal trunks which are connected by cross-branches so as to form ir¬ 
regular polygonal figures. 

2. The internal thoracic artery presents no remarkable features. 

3. The inferior cervical artery corresponds usually to the ascending branch of 
that vend in the horae. 

4. The external thoracic artery b large and usually gives off a branch which U 
equivalent to the descending branch of the inferior cervical artery of the horae. 

THE COMMON CAROTID ARTERY 

The carotid arteries usually arise from a common mink about two inches lea. 
5 cm.) in length! but in exceptional cases ora given off separately from the brachio¬ 
cephalic. Each pureues a oourae iamilar to that of the horse, and is aceompaniBd 
by the small internal jugular vein r but is separated from the external jugular vein 
by the oum-hyoid and stemo-mnstoid muscles. It divides at the digostricus into 
occipital* external maxillary. and external carotid arteries. The common carotid 
artery' of the sheep differs somewhat from that of the os, in tliat it divides into 
occipital, external carotid and lingual arteries. In addition to tracheal, cesoph&geal. 
and muscular branches, it gives off the thyroid, Laryngeal and inferior parotid 
arteries- The thyroid artery (A. thyreoidca cra&ialia) bends around the anterior 
end of the thyroid gland, in which jl ramifies. The accessory thyroid artery is 
usually absent. The laryngeal artery may arise with the thyroid. 


THE COMMON CAROTID ART EH Y 
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L The ocdpical artery is relatively Email It gives off the fallowing 
(1) The pharyngeal artery {A. palali&a ajCf-bdena) goes to the pharynx apd 
soft palate: it may arise from the external carotid. 

(2} Muscular branches go chiefly to the ventral straight muscles of Ihe head 
and supply twigs to the utlanto-oooipitaE joint 

(3) The condyloid artery p asse» into the cranium through the anterior foramen 
in the condyloid fossa, and joins the vertebral in the formation of the rete mini bile 
about the pituitary gland. Before entering the cranium it gives off a branch to 
the pharyngeal lymph glands and the middle meningeal artery; ihe hitter passes 
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through the foramen laccrum. Another branch enters the temporal canal and given 
twigs to the temporalis mu^He and the mucous membrane of the frontal jmui. A 
□macular branch joins the occipital as the buter emerges from the inten ertebraj 
foramen of the atlas. A diploic branch goes into the occipital condyle and squama, 
and emits twigs to die occipital muscle?. 

2, The external maxiUary artery b smaller than that of the horse P hut pursues 
a -Himjlnr course, 1 It pjive* ufT branch® severally to the parotid and mandibular 
glands. The lingual artery i* large, and often arises separately from the common 

1 1 q the tf"* rcrirtmaJ auxiliary artery W fthwnl. The brancht* of the tfAIiSVtrta fxrLal, 

malar urid supitrikiad teaUKHnUl *rLe.rira biako up Ibt ebr'f arterial ibflenepr^ in ihe Thr 

superior and in-h-rior labia! artcri** xriir- from the irniinver*? Tiwwl artery whirEi ii n branch of the 
*uprrfkL 4 l tcmporiiE artery. The dorsal mid latvnil wu*I uteriea arise from the makf attary, 
I n the goat the %f luba! ciitvil artery uAm* fro is the euperfidjd temporal arfray. 
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carotid; it gives off a branch to the mandibulai gland. and the sublingual artery. 
After turning around the jaw the facial gives off the labial arteries. The small 
superficial inferior labial artery runs forward along the ventral margin of the 
depressor tnbii inferior^; a somewhat Iju^r deep artery lies on the deep face of 
the imitele. The superior labial is large; it passes forward ventral to the depressor 
labii HEiperioris, and umialh gives off a branch which run* forward almost parallel 
with the lateral nasal. The angular artery Is very small or absent, and the lateral and 
dorsal nasal arteries are continuation* of the infraorbital and nmlar p respectively. 

3 r The external carotid artery ps*sra upward between the rtylo-hyoideuB 
and the great cornu of the hyoid t^ne h turns forward across the lateral face of the 
latter, and divides into rfuperfiriiii temporal and internal mmedlary arteries It 
gives off the following collateral branches: 

(1) The pharyngeal artery may be a branch of the external carotid, but often 
arises from the occipital, 

(2) The posterior auricular artery* which resembles that of the horse, sends a 
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rtylo-maaloid branch into the tympanum. It may arise from the superficial 
temporal. 

(3J The superior parotid artery arises near the termination of the external 
Carotid and enters the upper part of the parotid gland. 

(4) The masseteric artery mumbles that of the burse, but ts smaller; it may 
arise from the internal maxillary artery. 

The superficial temporal artery la Large and presents the following special 
features r (1) Tin- transverse facial artery passes into the central pari of the mtss^ 
ter. (2) It gives off an accessory meningeal artery which enters the temporal canal, 
and ramifies in the dura mater h sending twig* to the external ear, the temporal 
muscle, and the frontal ainus. (3} It usually giv™ off the anterior auricular artery. 
(4) A l»TREi branch paraes around the outer side of the base of the- hora-core, sup¬ 
plier the oorium of the hum, and anastomoses across the back of the frontal 
iHuuacncc with the artery of the opposite ride. (5) Other branches go to 
the frontal muscles and ritin and to the orbital fat, the lacrimal glands, and the 
eyelids. 







OF THE TJIOIUCIC J.1THB 


The internal rrnTidary artery la entirely o^roosaecua, since the alar canal is 
absent. It passes forward along the aide of the pharynx and the lateral pterygoid 
moAfle and forma a double curve at the infratemporal fossa. It then rum forward 
to the pic rygTj-pal aline fossa and divides into twn U'rminal trunks; one of these 
divides Into malar and infraorbital arteries, the other into iphenopnlatme and 
greater palatine. It gives off branches to the pterygoid muscles, and the principal 
differential features in Its branching are as follows: 

l SI The buccinator artery arises from the first curve of the internal mnari 11 ary ; 
it is relatively large, supplies the superior bueeal glands, and divides into two 
branches. One of these enters the buccinator; the other, which is much larger, 
ramifies in the deep part of the masseter. 

(2) The anterior deep temporal artery usually arises by a common trunk with 
the middle meningeal artery. The Latter enters the cranial cavity through the 
foramen ovate and concurs in the formation of the retc mixobile cerebri. 

;3) The external ophthalmic artery forms a rete tairabiJe orbit* i.Aa rcti* 
mirabillH cerebri i within the: periorbita. Its. frontal branch eniern the supraorbital 
canal and ram dies chiefly in the frontal sinus, 

(4J Severs! brunches which take the place of the internal carotid artery enter 
the cranial cavity through the foramen orbito-iotimdum. They con-cur with 
branches of the occipital, vertebral, middle meningeal, and condyloid arteries in 
the formation of an extensive rete mlrabile cerebri on thn cranial floor around the 
sella turcica. From each side of the rate an artoiy arises which is distributed in 
genund like the internal carotid and basilar arteries of the horse. * 

(5) The malar artery U large; it emerges from the orbit near the medial angle 
and is continued as the dorsal nasal* giving off branches which take the place of 
the angular artery of the eye. 

(0) The infraorbital arreiy is large and emerges from the infraorbital foramen 
to fun: i the lateral nasal artery 

(7) The greater palatine artery posses through the palatine canal and along the 
palatine (groove, entera the nasal cavity through the inciaivu fissure, and does nut 
go to the upper lip. It forms a rete mimhile about the incisive canal and terminates 
in t he mucous membrane of the anterior part of the nasal rarity. 


ARTERIES OF THE THORACtC LIMB 

The brachial artery pursues the same coora* in the nnn as that of a horse. 
At the elbow it become* the ineduui . 1 * 3 Tht chief differential features in its branches 
arc as follows 

1. The sub scapular artery i* almost as large a* the continual ion of the brachial. 
The posterior circumflex artery It large; it ^■nds branches backward and downward 
into the triceps taking rla place In part of the deep brachial artery. The thoraco¬ 
dorsal artery supplies branches to the pectoral muscles and the triceps as well a* 
the terra major and laliaahnus dondj it may arise directly from the brachial- 

2. The smallness of the deep brachial artary is compensated, m noted above, 
by the large size of the posterior cireumflDX. 

3 r The proximal collateral ulnar artery is often double, and does not extend to 
tht; carpus. Its superficial descending branch gewa to the superficial pectoral 
muscle and the skin, and its ascending branch is distributed chiefly to the medial 
head of the triceps and the anconeus. 

1) The (distal) collateral radkl artery, w hich is given off at the elbow joint, 

I The miUnm which WDdiT La the frtfTxmtkm of the rete my h* tamed tbe uteri* reti* 

mirabdfc wrebti. , ,, . „„ 

3 Hue boruokffli^ nf tht ve*«l* of the kwr rmti of the limb* ire -aUJ aaren*ia. Ihc 
lumunt .given hen? is mainly bawd qq tbe v:cwi of fpwckprf tktiim. 
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acnds branch™ to the bicep*, brachialia, pad extensor muscles; ft- also supplies the 
uutriont artery of the humem, It do** not descend to the carpus. 

The median artery tbwivfe along the medial part of the posterior Hurface of 
the radius and divides near the middle of the forearm bit** the rEiLLal and ulnar 
arteries. It gives off at the proximal third of the forearm the common interosseous 
artery, a large vessel which anutomosea with the deep brachial, proes through the 
proximal iutorewoous space, and descend* as the dorsal interosseous artery in the 
groove between the radius and ulna, and concurs in the formation of the rote carpi 
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MiTEHIES OF TEE THORACIC LIMB 


m 

The radial Artery m the smaller of the two terminal branchy qf the median. It 
descends on the flexor carpi redial is, peases over the medlo-volor surface of the 
carpus, and is continued as the medial deep volar metacarpal artery. At the distal 
end of the forearm and at the carpus it furnishes branches to the retia carpi. An¬ 
other branch (A- met, perfurans proximal is) runs outward between tbs suspensory 
ligament and the large metacarpal bone, passes through the proximal foremen of 
the bone, and unites with the doreai metacarpal artery ; before passing through the 
foramen it detaches the middle deep volar metacarpal artery (A. met. vola™ prof. 
IIL). This descends ou the volar face of the metacarpal hour, receives an anasto¬ 
motic branch from the medial deep artery h and concurs, in the formation of the deep 
volar arch above the fetlock. The medial deep volar metacarpal artery (A. mot. 
volarU prof. II.) descends along the medial part of the volar surface of the large 
metacarpal bone and ie continued as the medial volar proper digital arteiy. At the 
distal part of the metacarpus it is connected by a transverse branch with the middle 
deep volar metacarpal artery, and similarly with the volar common digital, forming 
with the latter the superficial volar arth. 

Hie ulnar artery, the Larger of the two divisions of the median, descends under 
cover of the flexor carpi radialis without giving off any targe branches in the fore¬ 
arm . It passes through the carpal canal and continues along the medial side of the 
deep flexor tendon as the volar common digital artery (A- met. volaris auperhcislis 
UL)* At the distal third of the metacarpus this vessel is joined by a branch from 
the medial deep volar metacarpal artery, funning the superficial volar arch. Near 
this another branch of the common digital (or of the medial digital) paasea around 
the lateral border of the flexor tendons to the posterior face of the metacarpal bone 
and concurs with the deep volar metacarpal arteries in the formation of the deep 
volar areti. A branch from the arch (A. met. perfomus (tfstaHs) pasisra forward 
through the distal foramen of the metacarpal bone and joins the dorsal metacarpal 
artery which descends from the rete carpi deraalc in the dorsal metacarpal groove. 

The volar common digital artery (A. tnetacarpea vdaris miperficiahs III.) 
passes into the intcrtligitdl space and divides into two volar proper digital arteries, 
which descend along the interdigital surfaces of the chief digits and pass through 
the foramina at the proximal part of the interdigital surfaces of the third phalange 
enter the cavities in these bone?, and ramify m a manner siLtnilar to the eorrespond- 
ing vessels in the horse. The volar common digital detaches a branch {A. inter- 
digitalis perforate) which parses forward through the upper part of the interdigital 
space and anastoxnafee with the doreal mi 2 tacarpaJ artery. 

Tte volar proper digitftJ artrriea (or the cQnimcsa digital) %off in whhtinn tp odirr 
Ifttcrali, broLrh^ which .msW in Lhe of the digital nubion die home. llwm 

r>!^- Ui Lbp bulKm H>r tha daws und ruianiuniLW* with «wh Cihef and with *be hjmJibJ and Eaten] 
dijdoil artH-nr*, fr;,rming an Edrli imm which biLEBMOU* brPPflbn anr dlsUibutfel to iht Odium 
ot the hoofs. 

The dorsal metacarpal artery (A, met- dorsalis ITI+) ia a innwil v^l which 
ariseg from the rate carps donate, descends in the groov& on the dorsal face of the 
metacarpal bone r and is joined by the distal perforating metacarpal artery from 
the deep volar arch to constitute the dorsal common digital artery. This vessel 
(A. digitalis communis dnrealb III.) divides into two dorsal proper digital arteries. 

The medial volar digital artery (A, digits ML mcdialis) is the continuation of the 
medial deep volar metacarpal artery - It dwcpmlH on the medial side of the medial 
digit and terminates at the bulb of the claw by anastomijaing with the corresponding 
volar proper digital artery, It gives off a branch to the rudimentary digit and 
forms a trausvL'ise jinostomosiH behind the first phalanx with the velar common 
digital or its medial division. 

The lateral volar digital artery (A- digit! IV. lateralis) arises from the deep volar 
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arth, pass® down on the lateral ride of the lateral digit, and in distributed like the 
media] one. 


branches of the thoracic aorta 

The bronchial and oesophageal arteH«i often arise separately. 

Them are thirteen pairs of intercostal arteries. The first comes from the 
dorsal* the next four from the Hiibcostal p and the retuainder from the aorta directly. 
The two phrenic arteries arc very variable in origin. They may cotne from 
the aorta, the rndiac, left nimina], or an intercostal or lumbar artery. 


BRANCHES OF THE ABDOMINAL AORTA 

The coelute utery is about four to five inches (cjl 10-12 cm.) in length. It 
passes ventndJy and curves forward between the rumen and pancreas on the left 
and the right crus of the diaphragm and the posterior vena cava on the right, It 
gives of! five chief bronchus. 

1. The hepatic artery arises from the convex aide of the curve of the ctcline 
artery sa it douses the posterior vena cava. It passes to the right and Somewhat 
vent rally and forward above the portal vein to the portal fisurCj and gives uff the 
following branches r 

(1) Pancreatic branches, 

(2) Dorsal and ventraJ branches go to the corresponding lobes of the liver. 
The ventral branch is the larger; It gives off the right gastric artery, which runs in 
the lesser omentum to supply the origin of the duodenum and the pylorus-, anas¬ 
tomosing with the dorsal branch of the omaso-abomasal artery. 

(3) The cystic artery supplies the gall-bladder. 

■:4:- The g^stro-dijodenal artery divide* into right gastro-epiploic and pan- 
Croat ioo^luodetial brandtra. The right gustm-epi|itai:c artery anastomcnsos with 
thp left gastroepiploic. The pancrratieo-iIuodcniLl artery anastomoses with the 
find intestinal branch of the anterior mesenteric artery. 

2. The right ruminal artery (A. rumlnalis dexlra) usually arisen hy a common 
trunk with the splenic. It forms a sharp curve and runs downward and backward 
on the right face of the doraal sac of the rumen to the posterior transverse fissure P 
in which it turns around to the left and anastomoses with branches of the left 
ruminal artery. It gives off a pancreatic branch, durad and vcntal coronary 
arteries, branch ra to the gn*at omentum, and ramifies on both surfaces of the rumen, 

3. The left rmniual artery fA. nimimdis sinL-tra) deaconib on the anterior part 

of the right face of the rumen, enters the anterior furrow# in which it runs from 
right to left, and continues backward in the left longitudinal groove, anastomosing 
with branches of the right artery. It supplies chiefly the left face of the rumen, 
but not its posterior part. It usually gives off an inch or two (ea. 4 cm.) from its 
origin the retknUr artery (A. reticularis); this rather email vessel passes forward on 
the dorsal curvature of ihe rumen and I limn downward in the nimmu-mticulnr 
groove, In the bottom of which it runs around vent rally to the right ride. It gives 
of! a branch which to the loft of the canlis and along the lereer curvature of 

the reticulum to the nock of the omasum. The reticular branches anastomose with 
the onieuiOHiboma^d and left ruminal ortcriefi. 

I. T ie omaiio-tiboma&dl artery (A, go>tric& sinistra) appears as the continua¬ 
tion of the ctnlluo. It pAK't^ forward and downward to the greater curvature of 
the omasum, and divides after a course of four or five inches (ca. 10-12 on.) into 
two branches. The dorsal branch curves sharply backward on the greater eun^tuir 
of the omasum, continue along the lesser curvature of the abqma^Lini# and anas¬ 
tomoses with the hepatic artery. It supplies branches to the omasum and to the 
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\<meT curvatur* am. 3 pyloric part of the abomasum- The ventral branch (A. gastro¬ 
epiploic* sinistra) runs forward and downward to the lesser curvature of tha 
oiTUsacm, passes backward in the great omentum along the greater curvature of the 
abomasum, and wastCdWBee with the right gastroepiploic, A considerable branch 
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from it curves around in front of the neck of the omasum to communicate with the 
reticular artery. Another branch runs back acroes the left aide of Lhe uuud> 
abomasa! junction* and a third goes to the lesrcr curvature of the omasum. 



5, The splenic artery usually arises by a common trunk with the right ruminal 
artery. It pn-sras forward and to the left across the dorsal curvature of the rumen 
and enters the lulus of the spleen. 

The anterior mesenteric artery arises from the aorta jiut bduad the oceliac, 
and ha* about the same caliber as the latter. It ha* been observed arbmg up a 
branch of the ratiac, the caliber of the latter being mirapoodmgly mcraa*d. 
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It descends, inclining to the right and somewhat forward and parses between the 
pancreas and the posterior vena cava. It than incline backward and crosses the 
Colon as the latter emerge* from the spiral mass to run backward. After detaching 
twtffi to the pancreas it gives off in mtHsoBuxi the following branches: 

1. The middle colic artery (A. colica media) passes to the colon as it emergoa 
from the spiral arrangement. This. artery is comparable to the middle colic or 
artery of the email colon of the horse; it runs backward along the terminal part of 
the colon, which il supplies. 

2. The Oeo-CKco-eolic nrt«y ramifies cm ihc right face of the spiral part of the 
colon. It ipves off the ileo-c®csl artery, which divides into ileal and tmcal arteries. 

3. The menus collaterally, runs in the mesentery in a curve along the ventral 
border of the cods of the colon. (This vessel la absent in the sheep.} 

4. The oontinuing trunk {Tnmcua intcrtimilis) of the anterior mesenteric 
pursues a course in the mesentery corresponding w the series of mesenteric lymph 
glands and is connected with the ramus collaterals 

The two preceding veaseb am essentially the arteries of the small intestine, 
which they ripply with the exception of its initial and terminal parts. The rarrum 
collaterally gives off no con-idurable branches in sis course along the ventral border 
of the coils of the colon, but on curving upward along the latter it anastomoses with 
the continuing trunk of the anterior mesenteric artery and detacher numerous 
branches to the small intestine which form serins of superposed automatic arches. 
It supplies, roughly speaking, about one-third of the small intestine and terminates 
by joining the ileal artery, The continuing trunk gives off numerous branches 
which also form arches and supply about the first two-thirds of the small internne, 
exclusive of the Final! part mippbcd by branches of the ctrliae artery. Both arterke 
give branches to the lymph glands. 1 

The posterior mesenteric artery arises from the aorta near its termination. It 
is email and supplies branches to the terminal part of the colon and to the rectum 
(A. colica si nirt m; A. hErmorrhoidaliF craniniis). 

The renal arteries arise from the aorta dose together. The right one pushes 
Outward and forward sctohs the doral face of the posterior vena cava to the hilus 
of the kidney. Tbs left one runs usually forward and vcmtmLIy, hut necessarily 
varies in direction in conformity with the poalion of the kidney (f. & + ). 

The spermatic arteries resemble those of the home. 

The utero-ov&riwi artcri*s are small. 

The five pairs of lumbar fineries derived from the aorta am distributed much 
&h in the horse- The sixth usually corner from the internal iliac artery. 

The middle sacral artery is a vessel about 5 mm. in diameter which continues 
the aorta It arises from the dorsal fare of the aorta at the angle of divergence of 
the internal iliacs, rune backward on the pelvic surface of the sacrum a little to the 
left of the median line, and is continued aa the middle coccygeal artery. It gives 
off nmall collateral branches to the spinal cord and the muscies of the tail and the 
lateral coccygeal arteries The latter may have a common trunk of origin, and 
each divides into donml and ventral branches. The middle coccygeal artmy runs 
through the ventral (haemal) sreh&s of the eweygeaj vertebra. The coccygeal 
arteries are connected at rather regular intervals by segmented anastomoses. 

Thv. internal iliac arteries are much longer than in the home. Each pa hfmv 
backward on the aacro-sctatic ligament and divides about the middto of the pel vic 
wall into posterior gluteal and internal pudk branches. The chief differences in 
its distribution are: (1) A large trunk gives origin to the umbilical and middle 
uterine arteries. The umbilical artery la usually largely obliterated, and its terminal 
branches receive their blood through anastomoses with the internal pudic, It 

1 It is difficult to mib rbr jorangem«il at chew wl* «fc*r In a brief tertu*I d™triplLoa 
btii n reference to the schematic fipjiv will explain tbe main facts. 
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off near ita origin two smalE-veeaels, the ureteral artery (A. ureterica) and the 
deferential artery (A. deferentiHlb), which accompany the ureter and the ductus 
deferens respectively. The middle uterine artery (A. utorins media) arises by a 
common trunk with the umbilical artery and is very Large. It descends on the 
Lateral pelvic wall a short distance behind the external iliac and reaches the donw> 
lateral surface of the uterus just in front of the body. It k dwlributed chiefly to 
the cornu of the uterus, and compensate for the smalt dse of the utero-ovariaa 
artery, 1 (3) The ilio-lmnb&r artery is relatively email and is distributed chiefly to 
the sub lumbar muscles, It is sometimes replaced by branches of thfi circumflex 
iliac and gluteal arteries. (3) The anterior gluteal artery is rjgmmonty represented 
by several vessels. (4) The obturator artery is represented by several snail branches 
supplying in part obturator and adductor muscles, (5) The iliaco-femoral and 
lateral satral arteries are absent. The absence of the latter is compensated by the 
middle sacral and gluteal arteries. (8} The posterior gluteal artery h large. It 
emerges through the letasct sciatic notch and ramifies in the biceps femoria and ad¬ 
jacent muscles. (7) The internal pudic artery (A_ ure^hfu^nitalis) is the direct cod- 
tinualioa of the internal iliac. It gives off branches to the rectum, bladder, urethra, 
and genital organs. 1 n the male it supplies the accessory genital glands and rlivid n* 
into dorsal and deep arteries of the penis; the l dorsalis penis runs along the dor¬ 
sum penis to fh-n glans and give? twig? to the prepuce; the a. profunda penis gives 
off a perineal branch and enter* the corpus cavcrnosaim penis. In the female it 
give** off iHe large posterior uterine artery t which supplies- the posterior part of the 
uterus and give? branches to the vagina and bladder. It ends ae the a. 
which supplies the clitoris and adjacent parts. 


AfiTESlES OF THE PELVIC LIMB 


The external iliac artery has the same course a? in the home. The circumflex 
iliac artery is large. A branch from it emerge* between the abdominal anil lumbar 
muscles near the tuber oqxjb and nullifies like the terminals of the iliolumbar 
artery r of the horse. 

The femoral and popliteal arteries pursue courses similar to those of the horse. 
The chief differencfa in their hraiichrai are as follows; 

L The external, pudic artery is distributed chiefly to the scrotum in the main. 
In the cow it is usually termed the mammary and is very large* especially during 
lactation. Each divides at the ba^e of the mammary gland into two branches 
which are distributed to the anterior and posterior parts ["quarters") of the gland. 
A small branch accompanies the aubeulaneoui abdominal vein to the xiphoid region . 

2. The deep femoral artery gives off an obturator branch which pa&ws up 
through the obturator foramen to supply the obturator interims and compensates 
otherwise fur the absence of the obturator artery. 

3 r The anterior femoral artery is lar^e. ft often gives off the external cir¬ 
cumflex artery of the thigh, which perforates the proximal end of the quad rite pa, 
gives branches to that muscle, the iliaeus, glutei, and inner fascis lata-. 

L The saphenous artery La large- It descends in front of the homonymous 
vein over the mothal nurture of the leg* and divides near the hock into lateral 
and medial tarsal arteries. The lateral tarsal artery k small and k distributed 
on the outer part of the hock. The medial tarsal artery ia the direct continuation 
of the saphenous. It descends along the medial border of the superficial flexor 
tendon and divides into medial and faleral plantar arteries. The medial plantar 


* The middle uterine- artery ha* imatly becow of apreia] dialed jntenai id ntklinn to 
the rwqjtniUon oJ ptwafity. Rk. artery of Lfc» bom bexmm tRknEcd uulhui pf^ulwr 

bukdlien mhjEh wfl tm rrcvmicd by per rectum. An period of gnteijon idvknne 

ibo artery chaojera it* direct ion lb coafwnuiy »iLh t be for#*H extemkib el Ibe utnw 
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artery descends ilong tk mcdud aide of the deep flexor Untlsn with the mi dial 
plantar nerve, It anim.tomL»ea at the proximal cud of the metatarsus with the 
perforating tarsal artery, Assisting m tlin formation of the proximal plantar 
arch, and continues distal ly m the a, met. plant. superUc. m«i. along the medial 
border of the deep flexor tendon. Kear the fetlock it concurs with the perforating 
branch of the do nod mctatamil artery and with a branch of the nifftspondinj! 
Lateral artery in the formation of the distal plantar arch Below tbia It ia continued 
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(lh the medial digital artciy. The Lateral plantar artery ia ^nall. 1 It Aweends 
along the lateral border of the deep flexor tendon with the lateral plantar nerve, 
concurs with the perforatuiK tareal and medial plantar arteries in the formation 
of Uir proximal plantar arch, and gives branches to the me tarsi dorsalc. Continue 
ing downward along the deep flexor tendon aw the a, met. plant. superSc, lat, it 
asasta in forming the distal plantar arch and becomes the lateral digital artery* 

1 Thla vim?I nny aria? jaatniil from th* tars domd?. 


Fmt Ml.—A uteui m or Pufil, Piww Eatnr Bjpp 
Llub or Ox.; Dum+i VtlWr. 

■ t Anwrinr k£bul p b. prttiiaiM pcrtcnb&c 
■HililMJ MTlmiy \ f m (Jural cpM*L*J« a J MTlmjy j d, 
tuuvnv.ifi O^pua *rt«r; *, f\ taraal s^fl^r dip^ &F - 
t^rum 





732 


TOE BLOdfr-VAACtTLAH STHTOI DF THE OX 


The posterior tfbuJ artery i* relatively small and in distributed chiefly to the 
muscle* on the posterior surface of the tibia. Lower down it ia replaced by the 
saphenous priory, as described above. 

Thu anterior tibial artery has the same course m in the horse, ft is continued 
down the groove on the front of the inetatnrad bone as the dorsal metatarsal artery. 
At the tarsus branches are given off which concur with the lateral t&iml artery in 
the formation of the fete InJlI doraale. Tlte perforating tarsal artary parses back 
through the vascular canal and anastomoses with the plantar arteries,, thus forming 
the proximal plantar arch. From this the small deep plantar metatarsal artery 
descends in the plantar groove of the large metatanal bone to the disL&J plantar 
arch. The dorsal metatarsal artery [A, met, dorsalis) is the chief artery of the 
region and m accompanied by two veins. Near the distal end of the nu'tularail 
bone it gives off the perforating metatarsal artery, which param back through the 
distal metatarsal foramen and assists in forming the distal plantar arch. 

The dorsal common digital artery is the direct continuation of the dorsal 
metatarsal. It divides into two branches which unite in the interdigital space with 
the corresponding branches of the plantar common digital to form the proper 
digits] arteries. 

The plantar common digital artery defends from the distal plantar arch, 
anastomoses in the interdij^Lal vpnee with the medial and lateral digitals, and 
divides into two branches which join those of the dorsal common digital artery m 
before mentioned. 

The foregoing is a brad statement of the more common arrangement of the 
v&sib m the distal part of the limb, but minor variations are very common. 


THE VEINS ' 

The vena hemiazygos takes the place of the vena aiygtta. It lie* along 1 hi * 
left side of the aorta and the bodies of the thoracic vertebra, turns down across 
the left face of the aorta and left pidmdfimry artery, runs buck over the left auricle, 
beneath the pulmonary veins and usually joins the great card tar vein, but may 
open into the right atrium. It receive* the dorsal inlevtodd veins. 

Two jugular veins often occur on either idde. The internal jugular vein O', 
jugulari^ interna) bt a m \ail vessel which accompanit 1 * the carotid artery. It arises 
by occipital laryngeal, and thyroid radicle*, receives tracheal. GMOphagciL and 
musculo? branches. and joins the external jugular near its trrminariun. Not un¬ 
commonly it is absent, but in some cases it appears, on the other hand, to be large 
enough to interfere with venesect ion practised on the external jugular The 
external jugular vain (V, jugularis flttnroa) in very large Had corresponds to the 
jugular of the horsr. It is separated from the enrol hi artery in the greater part 
of its course by tin 4 rternoHycphalicu* and omo-hyoldeua muscles* 

The ventral cerebral vem usually joins the internal maxillary vein. The latter 
ako receivi*; the tributaries which in the horse go to the vena reflexn, this being 
absent in the ox, 

TV v4-rtiMl tMgltiidtMl mtvM* ii ittnseiitnl Irv a. v™, Tire rt in aei Anterior LDletrAYrna™ 
rihWM. Tire IrwMVfjur unw in connected wilii tbr pltxm liy % vda wkleh iwvntm rl» 

corHlyU>]'.L ra±mJ. Id tire Streep there are iwg ventfal «ci:i |ileaI mims** : □ jiW* 4 the hnsjliLt [iksw, 

The orhltal veins form a network between the periorbita and the mmcb of 
the eyeball This pkxus cum mimiaite* w r ith the cavernous rnmi* Mid with the 

1 Um the- itiflitftfJMri In tin* nriiUi tg rivr HI Are ™rrrl*ted nilh Ibcue 4 Llkr miUrm* oi 
n-lurh ihny i?e -'•■Htitf*. uiil mill ruA lie ijmcritred. Tire jy>^niU here given cguhaLi chiefly 
iMzm eWIrn-hLul rtmtunp wftieb rtwkl not t* deduce! frees a Isimw bdgr d! tbe antrim. 
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clems! ^n*bml vein. It b also drained by tins frontal vein, which nio* in the 
^jpra^rbital canal and groove and ]mnn the angular ^ein of the eye. The latter k 
Uu^s (being viable under the skin in the sheep); it unius with the domal hh£a 1, 
which is usually double, to form the facia] y*dl The latter curves downward and 
forward, and inclines tHickward in front of the facial tubeiw&ty »nd follows the 
anterior and ventral borders of the master mudde, from which it is wp^irit^d 
by the parotid duet? it joins the jugular vein at about a right angle ventral to th« 
an R Ie of the mandible and in relation to the ventral end of the parotid Sltwy gland. 
The superior labial vein usually joins the infraorbital. 

The sublingual vein k very large- + . , , 

The veins of die thoracic limb differ chiefly m the distal part? the special 

features arc a* foliowsi . ... . . , 

The dorsal veins ascend on the front of the digita and me connected 

with the other digital veins by transverse branches. They unite near the 
to form the dorsal metacarpal vein. This runs upward on the dorsal face of the 
metacarpus and carpus, incline* to the medial surface of the radius, sad joins the 
cephalic or the accessory cephalic vein, „ .. , . 

The volar digital veins are larger than the doraal veins. They lie on the mUr- 
digjtal surfaces of the digits and unite in the mteidigital spans to form a trunk which 
is a satellite of the volar common digital artery. This trunk, the ™lai common 
digital vein, which is often double, is connected die tolly by transverse branchw 
with the lateral and medial digital veins to form the superficial volar arch; it is 
continued upward as the satellite of the uloar artery. 

The m cAiti and lateral digital veins lie in front of the corresponding arteries. 
They are connected with the volar digital vein by a large hranch which passes 
between the lienor tendons and the first phalanx- At the distal end of the meta¬ 
carpus each incline* forward and anastomoses with the volar common digital vein 
to form the volar venous arch. The medial vein is continued as the medial volar 
metacarpal vein along the medial border of the suspensory ligament, and becomes a 
satellite of the radial artsy in the foreamt, while the lateral one i# continued on the 
volar face of the metacarpal hone by the lateral volar metacarpal vein. The Latter 
unites at the proximal part of the metacarpus with the middle volar metacarpal 
vein, and the trunk thus formed join# the medial vein to form the deep plantar arch. 
They unite below the carpus or join the volar common digital vein. 

" Tbs digital vein* *ri« from the nMW P*«u*» <*Jb* L^i^v 

mMimnwHc hnuiehie n vwsouamrt* *1 the owoeary tonlrr or lb* bwi, which oi*y to IwrctO ttK 

A v» whkfc ««r^ f™> « % E”? * 1 u[ ^ 

***¥+*+ *r th* Uiiwi ntutlju'.T la Oie oniwipal mhek *d the- cUraJ djfiJl&J 


BUffftrt uf t ht third pbaliiu »the pniwip«d i 

The accessory cephalic vein is the upward continuation of the dorsal meta¬ 
carpal vein and is much Jailer than in the home. 

The posterior vena cava is partially embedded it, the medial border of the 
liver Ito abdominal part has a thicker wall than in the home. Its affluents 
correspond to the arteries of which they are satellite. The renal vena are large 
and thick-walled; they run obliquely forward and join the vena cava at an acute 
angle. The left one is much the longer. 

Two middle sacral veins usually accompany the artery. 

The veins of the mammary glands deserve special notice. They converge to 
a venous circle at the base of the udder, which * drained rfuefly by two pflTO O 
vein. The subcutaneous abdominal vein (anterior tnammwy or milk vmol 
is very W in^animal* of the dairy breeds, and it# uotiree don* the ventnd M 
the abdomen is easily followed. I t is usually flesuoua, It emerges at the antonor 
border of the udder about two or three inches (ca. 5-8 cm.) fmm the bra dba. 
runs forward (deviating a little outward), dips under the cutaneus, paa*# through 
a torZTnC, toe abdominal wall about a handbreadth from the median plane, and 
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join'! the internal thoracic vein. The two veins are wunfcted by a transverse 
anastomosis at the juiirnor border of the base of the udder, and each anastomo^ 
behind with a branch of the external puttier vein. The external ptidic vein (middle 
mammaiy vein) is also of considerable saxe r It ascends in the inguinal canal h& a 
satellite of the artery and joins the external iliac vein. The right and Ml veins 
are connected at the posterior border of the base of the udder by a large transverse 
branch. From the latter arisen the perinea] vein (posterior nummuiry vein?, 
which runs medially upward and backward to the perineum^ turns around the 
ischial arch, and joins the internal pudio vein, Two veins may be present. In the 
male these veins are relatively .small. 

The deep veins of the thigh and teg resemble those of the horse, but there is 
no recurrent tibia! vein. 


t f tf * I 
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The saphenous vein is much smaller than in ihc horse. It may be regarded 
chiefly a* the upward continuation of the medial tarsal vein, which arises from the 
deep plantar arch. 

The TKiirrrat taraal vein is large. It is the upward continuation of the dotaal 
metatarsal vein and anastomoses) with the anterior tibia] ami saphenous veins. It 
arises on the lateral face of the hock, ascends at tirst in front of the tendo Achilla, 
then crosses the latter laterally, passes up between the biceps fernoris and semi 
tenditKKMs, and joins the posterior femoral vein. 

Thera are three chief mctatoraal vein*. The large dorsal metatarsal vein 
arises at the tiisL&J port of the metatarsus by the union of the dorsal digital vein 
and a targe branch from the venous arch above the sesamoida. It ascends Fiiper- 
fi dally between the Long atid lateral extensor tendons and may be regarded an being 
continued in the leg by the recurrent tarsal vein; it also fumMies a large duel 
radicle of the anterior tibia! vein. The medial plantar metatarsal vein arises from 
the venous arch above the fetlock, ascends between the medial border of the sus¬ 
pensory ligament and the plantar surface of the metatarsal bone; it is connected 
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with tine- corresponding lateral vein at ihe proximal end of the metatarsus by a 
transverse onastoinciria thus forming the deep plantar arch* From this the per¬ 
forating tarsal ?efri through the vascular canal of the metatarsus and centra 

taraol (u the perforating UihIJ and jotus the anterior tibiol vein. The lateral 
p lantar metatarsal vein purges a simiLar course lateraJly, and i> continued by the 
lateral tarsal vein, which joins the recurrent tarsal ™ above the hock. It poftjea 
BUperhckUy over the lateral face of the hock and is wmtinuod by the recurrent tarsal 
vein. 

The digital veins differ from those of the fordimb chiefly in that the dorsal 
common vein is large and the plantar absent or mull 


The d*™J ccaamaa digital vein MHO!* it the diktat j*rt of tf* Lal£H%it*l "m** by lit Lmioo 
of branches tcmiiis fnnen lh« vcmhls pie kuijw nf eaiJi digst It dsiiito outward st the MJodt mnd 
inirm the hie**] digital TOO E*> farm th* dorwt fTWE*U™I VSlD. The mfdtrnl dirlMi YSU MWraln 
don* thf* media] prqrW of the med»J cldc! dipt^ turn" lumlly Above the fotMt j^ae. ifld w 
Humected with the cciropuidiiig ]il*nJ vpn t* form the pl**tw WW *rch. Ffwi this the 
throe ^bHr f Ecu’istarsal veim i»™Bd end to it come mneii vticd from the pi r li fnfala ry mgpla 


The portal vein (Fig. 60fflfc) is formed umially by the oontfueim of two radicE™, 
KSfitric and mesenteric. It receives the gaatnM3uodeiml vein and veins of the pan¬ 
creas, The gastric vein u the largest affluent. It Is formed by the junction of two 
trunks. One of the right ruminal vein, reed™ the splenic vein. The other 
la a short trunk which Is formed by the confluence of the left ruminal and oma*v 
Abomasa! veins; it receive thr reticular vein. The anterior mesenteric vein u* 
Formed by the confluence of three chief radicles which return the blood from the 
entire intestine, with the exception of part of the duodenum and rectum; from 
those the blood is conveyed by the gartrcKluodemd and internal podia veins. The 
portal tributaries arc in general jsatellites of the corresponding arteries. 


LYMPHATIC SYSTEM OF THE OX AITO SHEEP 
The lymph glands of the ok are in general Ees* numerous but much larger than 
thwe of the horse; in situations a single hip* gland occurs instead of a greup 
qf small ones, as found in the latter animal 

The thoracic duct arb™ from the cisterna chyll at the hiatus aorticus In 
some cases it remains single! os is moot common in the horse, pursues a similar 
course and opens into the origin of the anterior vena cava, or into the left common 
jugular vrin But in many cases the duct divides into two branches which he on 
the right and left sides of the domal face of the aorta. The two duet* are united 
by anastomotic branches and ore embedded in fat, rbey usually unite about t e 
fifth thoracic vertebra. The terminal port is often unpullata. but the lymphatic^ 
venous opening is fflnall. When single, the duct is 6-10 nim. in diameter, e 
duct may receive efferent veaeto from the tateMetai, medmetraol, and bronchial 
lymph glands. 


Muv other vwintioM bav* i**n deecribed. In tbtuilerior lM^nuiHitbm 
three Jfoa-durti(irfth «nn«!iul brudw). which iwJly urate l 1 ** hefore the fy&- 
phatico^-vfneon opening, but may open separately. 


The cisterns chyli lies in the histun aorttens, dorsal to the aorta and ventral 
to the last- thoracic ami firrt Inin bar vertetw. (t receives the Imnb&r and iutattina 
lymph trnnfcs It » very- variable in form and is commonly about three-fourths 

of an inch (1,5-2 cm.) wide. ^, , , . . , , . .. 

The intestinal trails (Tmneus inleslinaiisJ is formed at the ventral face of the 
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posterior Yen* cava* jurt behind the dorsal border of the liver, it result* from the 
union of the common efferent vessels of the gastric and intest leal lymph glands 

Tte mmk ii a antiiD^r or las in dunrtet m Itw julult. H runs tactw&nl a abort dip- 
tura, IxiHlfl sharply dortsuliy between tile A«rte and TBitnvi. and unite* (usually) vriih the lum¬ 
bar trunk to Form Cbc chyls. 

The lumbar trunk (Truncufl luinbalia) m formed in the subfumbar region by 
the confluence 0 f offrnnt vr&wh from the iliac lymph gland;?. It concurs with the 
Intestinal trunk in the formation of the cisterns cbyla. It receives efferent vessels 
of the lumbar nnd renal lymph glands. The trunk is very variable in rcf^rd to 
its mode of formation and two may be present. 

The mandibular lymph glands am usually two in number, one on each side r 
The gjaud Is situated between the stemo-cephaiiciii? muscle and the ventral part of 
the mandibular judivnry gland, and is usually related dentally to the external maxih 



Tiu. fllfi.—icraPT.TiL Lf Krrl QtAMUm if# C G* Pv>JP7IV W StjUntCT (V BOOT. 
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t. )ptt*nmwL (Wilt ui* al Hi- in \nmL f. Kfrt*4«T.) 


laiy vein. The gland is oval And is commonly about an inch and a half (cs. S-l cm.) 
long and an inch (ci 2 3 cm.) wide. In Homo ea^* ft second, smaller gland is 
present. Its position is variable; it may be behind or don^medial to the large 
gland, or may be on the deep face of the ventral end of the mandibular salivary 
gland. Hntil nodes often occur in this vicinity. The afferent vessels come from 
the muzzle, lips, cheeks, hard palate, the anterior part of the turbinate® and septum 
narii, the gums (in part), the eubEingnal and parotid glands; the tip of the tongue* 
the muscle* oF the head, eircpt those of the eye, ear, tongue,, and hyoid boiaE; the 
mandible, pmnaxilla, and ojusal bone: the skiu of the face in pan. It a bo receives 
the efferent vesse ls of the pterygoid lymph gland when present The efferent 
vessels, two to four in number, go to the atlantal gland. 

Thi parotid lymph gland (Lg. paro&lwHFig, flOSn) Ilea on the posterior part 
of the master muacli! and is partly covered by the do pad end of the parotid 
salivary gland. 3 It b related deeply to the internal truudUary and ^jperfidal imnp- 

1 te ™pt»u*l cm* It w completely -covered by It* naU T uy tland. 
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on] vessels and the superficial temporal nerve. It 10 about three inches (ea. 6-8 
cm.] long and about an inch (<*. 2-3 on.) wide. In some eases there arc instead 
two smaller glands. The afferent vessels come from the monk, lips, the gums (in 
part), the anterior part of the turbinates and septum mmi; the parotid salivary gland; 
moat of the muscles of the head, including those of the eye and car: the eyelids, 
lacrimal gland and external ear- the frontal, malar, nasal and premaxillary bones 
and the mandible; the skin of the head in great part. The efferent vowels, eight to 
twelve in number, go to the atlantal gland. 
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The sunmobaryngeal lymph glands (Lg*. supraphaiyngwi) are usually two 
in number rteht md left They fire about m inch apart, media! to ttws 

^t ™™^tbe hvohl hone. Lid between the p|.s^ and thevcnlral rtra^l 
muscle of the head (Pig. 386). They average about three faa fai a{ «■ 
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»ctufl capkis vtntmlk major. The afferent vessels, four to eight In number, con¬ 
cur in farming the trachL'id lymph duct, 

A «mall parapharyngeal lymph gland m usually present on the literal wall of 
the pharyns, under cover of the mandibular salivary gland or at its posterior border. 
It is ventral to the carotid artery and the atlantal gland. Its afferent and efferent 
ve™lfl are similar to those of the atlantal gland. 

The atlantal lymph gland hi Hitunted ventral to the wing of the atlas, on the 
dcidehniaatoideufl lendon. and partly under cover of the mandibular olivary gland. 
It is related ventmlly to the carotid artery. It ia usually discoid and an inch and a 
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half to two mchea (ca. 4-5 cm.) in length. One or more small ivmph ghinde may 
occur aw the burge constant one, and smalt hnmirf nodes are commonly present 
ht-rv. The afferent y«*Ib come from the longue, the eahvary glands* the gums in 
part: the cervical part of the thymus; mowt of the hyoid and tend cal miiades h 
aJea rwivea v^la from the parotid, mandibular, and supra^hjtryngeal 1™h 
glands. The efferent veasrls, three to six in number, concur in forming the tracheal 
lymph duct, 

Thp pterygoid Lrmpli gtand f Lg. pterygoadeft), which ia present in the maioritv 
of urn, ib situated on the dona] part of thr lateral f fif e of the ptervgoid musel^ 
dew to the nuwillfliy lubero«ity. It is uaunlly abou t half an inch (« l-i £ ^ j 
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id length fuifE width, but uaay be much wnabcr and escape observation. Its affer¬ 
ent veesela come from the hard \mbie and adjacent part of the gum*. The efferent 
vcfl^jcls, two or three in number,, go to the mandibular lymph gland. 


TV hyoid lymph eland* i hyridn*) occur in nbggfao pet cent. of ewe*, 
oad Rlftciil (L|f,. hyuLdta oraLb; li« on iba thyroid «mu of tfeo hyoid bo&t, hi the i 


TV aBleriDr 

hyoid iltind'fLr. kyuLdei oraiia; lie* on ibo thyroid cornu of the bytftd boat, nt the Lratrtton nl the 
otWhvdd*^ muwlc Ii ia ■be-ut half *n inch (ea. l-Uem ) km*. It noarivrt. frfT™i v«wEj 
F rom lV Ltmguv. The efferent mefe, tnrt> or three m minibrt »iht to altanul e^nd, *nd may 
tfo in part tri ihr- BUprttpkjurvQgc*! eland Tin: posterior hyoid gland (L*- hyoLdea mm™*) Ek* 
nn Lhc Jr.rW i>nd rd i he great n/mu of the hyoid Istino nr iel ch# angle betwwn tV Vne and the 
ocei pi to-hyoidetu muscle. It rereiv™ lymph vewrii frruu tV n^ndible which im*e- ttnm the 
mandibular fnrantrn- Tht efferent vwbcI? go the atlantal gland, 


The anterior cervical lymph glands eervitales cranial**) arc situated on 
the anterior part of the tniehea, along the eouiwe of the carotid artery. They arc 
variable in number and nine. Four or five may \w- present. They .vary in length 
from about hall an Inch to two inchae (ea. 1-2.5 cm,)- 

Ttu' middle cervical lymph glands (Igg. cerviedes medt®} lie on each rid* gf 
the trachea, in the middle third of the nntk. They vary in position, number, and 
sire. The series may extend to the anterior group, or may reach back almost to 
the posterior group The number appeum to vary from one to «■ vch on either side. 
Their length ranges from about one-fourth inch to nn inch ar more (ea, 0,5-3 cm.). 
There are usually hremal nodes near them. 

The posterior cervical lymph glands (Lgg, cervical audnke) are situated 
near the thoracic inlet. One nf them lice doraaJ to the manubrium irtenn and the 
cervical mUriclts attached to it. It Ls uakiuily aboul half ari ineb (ca, t—1,5 anj 
long. Three or four others usually occur on either side. Of these, one m ventral 
to the brachial vein at the fimt rib, one or two lie on the brachial vessels here, and 
others are dorsal and ventral to the jugular vein. Eternal nodes usually are present 
in the fat about thus group. 

The cervical lymph gland* receive afferent vessels from the ventral muscles of 
the neck, the rwophagiM, the laiy-mt, the trachea. the thyroid gfcmd, and the cemal 
pari, of ihF- thymus. The anterior cervical glands receive efferent vessels ol the 
utlantj,] gland. The efferent vessels go in general to the tracheal lymph duet*, but 
efferents from sente of the posterior group may go to the terminal part of the thor¬ 
acic duct or to the common jugular vein. 

The wsto-eemca! lymph gland (Lg. ewto-cervicaliis) 1 is lateral to the trachea 
(right riile i and (esophagus (.left Hide) and dorsal to the carotid artery and the vago 
sympathetic trunk- Jt is usually in front of the first rib, under cover of the scalenus 
muscle, but it may be partly medial to the first rib- It* length varies from half an 
inch U> an inch or more (1.5^3 cm.). Its afferent vessels come from the muscles of 
the neck and shoulder, the costal pleura, the trachea, and the intercostal and 
anterior mediastinal glands. The efferent vessels on the right side usually go to the 
right tracheal duct or join the efferent vessel of the prwcapular gland; on the left 
they go most often to the end of the thoracic duct, but are very variable, 

T Thu tracheal lymph duct* (Ductus tracheales), right and left, *re fbrtnM 
essentially by the confluence of efferent vessels Imm the atlantal gland They 
usually receive efferent vessels from the cervical, corto-cervieal, and prescapular 
glands, The duets pass along each ride of the trachea and ®»pha*tia; the right 
one usually opens into the right common jugular vein; the loft one jnm* the terminal 
part of the thoracic duct or opens into the left common jugular vein. 


Tbrt* duct* vmy ™»hk Lb regard to ft»nUUC*, ifltuml*^ Orjeohuli^ Thm 
may be? no mtmmaty trorbeid duct, which pprt erf tbc lymr-fA: luselfl that Qihentntt g& la 

3 Thli clwd luut b«c inirlihled in Etw n^wriwr «;m«l rtoup, twit fon» ft romwcliim li&kj 

u \ t urcre htftw™ the And bdkIl^I H glftftd* Bmo£U hu (pvfft it |hr ftklOV* MIM ud 

Had flbDWD thil st re<Miv« lytfiph tmw-1* itont ItP pleurae 
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iiiE ebitT du^ti this aecsMOTy dun ninw * mi*hl* di^tanra: tlw o«fc practically p#r*lld 

*-jUi Ulc utut-F duct, and unites with tk biter. 

A short right lymphatic duel may be formed by the junction with the terminal 
part of the right tmcheul duct of efferent vessels- from the right re™l H ooeto-cer- 
vicaJ, and preseapular lymph glanda It abo usually raeivus an efferent vested 
from the anterior stomal lymph gland. 

The prescaptdar or posterior superficial cervical lymph gland {!*$. cmio&lis 
so perilEiidi.^ caudadkj l- situated at the anterio r border of the Btipragpinatus, four 
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or five inchcfl (,®. 10-12 cm.'l above the level of the shoulder joint; it b wverei by 
the and brachiocephalicus mtiacle, It is elongated and m com- 

meanly three or four inches (hi. 7-10 cm,) ]ong and iui inch or more (on. 3 cm.) id 
^ddth. Its deep Face has a long and distinct hi]up. It receives ftffcmtg from the 
skin of the neck r shoulder, part of the ventral and lateral mrfaoea of the thorax, 
nod the thoracic limb; from the musclea of the shoulder-girdle, and from the ex¬ 
ternal aeapuLar miuclce; from the tendons of the muscles of the forearm and digit 
and the fascia of the forearm; from the joints of the carpus and digit. The efferent 
vessel de&conds over the ee-alenua muscle and open* on the right side into the end 
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of the right tracheal duct, on the left into the terminal part of the thoracic -duct or 
the left trachea] duct. 

In on# rw Ekum found two deHnt vewli oo the right »dcr we openrsd i:lo> the tod of 

the Qadtfii duet, Eh# other urnl 0* A po*tonor cerVLtui gLaUd. 

Two rir cLiiim EJiinll aodca occur ideng tbr bonder of tio HpnapIlHtaa dorsal to the pre* 
scapular gbod, nod caverrd by ihe trmpcdiu tod oma-tiaQflvesrsftmia ■Htw rmdoa, teamed 
by Baum LymphcsIsjidulH; orvm&i oticlwk*, ar* to tnovi cu» dark red in color, juad toi^t 
of them aie-" benial ciada. But some are lymph gltad^ siwo they nwnvo afferr*t ynaaela frewn 
adjarefvr miswica and wend veaeeJ* to the picaeapular lymph gbind or to another gland 

of thru group. 

The intercostal Lymph gLands are situated in the doiml ends of the intercosta! 
space*, on the course d the intercostal vea&eis, imd embedded in fat. Most of than, 
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are nTirdt but some may bn nearly an inch (c&- £ cm.) long. Not ail of the spaces 
contain gland*, and quite exceptionally two may occur in one space. Associated 
with them are hsemal nodes. The afferent vessels come chiefly from the inter¬ 
costal nod spinal muscles, the M^n*ti r lAtwdmus dorsi, irapcsiua, atibscapulnrlm, 
longus colti, obhquua abdominis externus; from the ooetflJ pleura and ihe perit¬ 
oneum i frnm the thoracic vertebr® and the ribs. The efferent vessels go to the 
mediastinal lymph glands. 

The doiaa! mediastinal lymph glands (Lg& mcdisystinales domalcs) are eitiiatcd 
on each aide of the thoracic aorta, ip the fat w-hich levels up the space between that 
vessel and the bodies of the vertebra. On the right aide tbsy lie chiefly doranl to 
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the more™ duet, and on ibo Left Me they wf related to the vm tarnkjOTH* 
They are irregular in arrangement and thrir length varies from about half an inch 
to an inch and a half (c»- 1-3 S cm.). They are in series with the anterior mediae 
f inal glands. 

Thsur afferent vessels oom* from the same parts as those of the intercostal 
gland*; also from the diaphragm, the mediastinum, the pericardium, the ribs, and 
the intercostal lymph glands. The efferent vessels gp chiefly to the thoracic duct 
or join the common efferent duel of the posterior mediastinal glands. 

The ventral mediastinal lymph glands (Lgg- niediaettnalee ventries) are 
situated on the transversus thoracis muscle. Several (2-5) occur constantly in 
the fat about the apex of ibe pericardium^ they vary in length from about half an 
inch to an inch or more (ca. 1-3 cm.). In some cases other glands are presetii 
further forward. The afferent vessels rame from the costal and medicinal 
pleti m, the diaphragm, the pericardium, and the rib*. The efferent vessels usually 
unite to form a trunk which goes to the anterior Hteroril lymph gland. H traial nodf^ 
may be preo&nt in this region, 

' The anterior mediastinal lymph gland* (Lgg, madkstinates craniales) are 
situated in part at tbs thoracic inlet, in part along the oesophagus, irach^ r anterior 
vena cava, and brachiocephalic trunk. The termer group comprises two to four 
glands on cither ride, vent ml to the trachea and resophagus. Usually the largest 
of these, which may be an inch dr more (&su 2-3 cm ) in length, lies along (he origin 
of the internal thond* artery. The second group differs somewhat on the two Mm 
On the right aids there is usually a targe gland, which may be two or three inches 
{ca. 5-7 cm.) in length; it lies on the cmephagus and is creased laterally by the 
duiml vein. Behind this there are commonly two or ttirce stands on the fiamphaguri 
or the longus colli, and in front two or three are placed similarly and on the trachea. 
On the left ride a variable number (2-7) are rituoted on the esophagus, tracbn, 
brachiocephalic trunk, and anterior v*>na cava; ghmek may be between the ve**ete 
or between the veswk and the trachea, and escaj* L superficial examination. JifemnJ 
node* are often present In the vicinity of these glands- The afferent vessel* come 
from the thoracic part of the oesophagi^, trachea, and thymus; from the lirnfp. 
pericardium, heart, costal and mediastinal pleura; from the intercostal glands of 
tile Ant four spam and from the gland on the apical broochiiH. In some car** this* 
glanck receive algo efferent v&isek fro m the anterior stomal, left bronchial, sad 
Other mediastinal glands. The efferent vessels for the most part go the thoracic 
duct, the right tracheal duct, and the mto-Mrvfcat gland*. 

The posterior lymph glands (I Jig- rnediadi Lnalfe eaudali 1 :-J are 

situated along the (Esophagus, from the aortic arch backward.. J he largest of thc^* 1 
may be eight inches (m, 20 etm) or more in length; Ite anterior part i* dorsal to the 
a-KophaguB, while posteriorly it lies in the angle between the aorta and t he diaphragm 
(Fig agci). But in some subjects there are two glands in place of this Large one; m 
these ca^ea the additional posterior one is usually the smaller. Several other gland- 
of smaller siie lie in front of the large one, in the angle between the aorta and the 
oesophagus. In front of these there are usually two or three on the right ride on the 
aorta and the t»phagiifl r J The afferent vetads come freon the rafiophagu*, the 
lungs, the pericardium, the mediastinum, the diaphragm, the peritoneum, the liver, 
and the spleen. The efferent vessels unite te form a common trank which joins the 

thoracic duct. „ 

Ths diaphragmatic lymph glands (Lgg. diaphragninticjei are small nodes which 
may b# present at the foramen ven® eava& and the termination of the phrenic 
nerves The one most often present fe at the acute angle between the vena cava 
and the diaphragm. The afferent vessels come from the diaphragm and imffiju* 
tiimm. The efferent vessel* go to the posterior medtatmal glands. 

i Ttww m* UiTPfd by Baum lh* cuddk mndiitfUail Ijrapb Rtend#- 
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The bronchial lymph glands (Lgg bronchiales) airn commonly three or four 
in number- The left bronchial gland <Lg. bifureat Louis sinistra) lies in the angle 
between the aortic arch and the left division of the pulmonary arteiy (Fig, 
it is croHsod laterally by the vena heminzygnp- This gland b about an inch in an 
inch and a half (ca. 2.5-3-5 cm.} in length and an inch (cjl 2.5 cm) in widths it is 
often very irregular in shape. A right branchial gland (Lg. bifurcation^ dostra) is 
sunilnrly situated on the right side in the majority of eases. It h smaller than the 
left gland trod appears to be absent in about 25 per cent, of subjects ' in some cases, 
on the ot her hand, two gland* occur here. In about half of the eases a hub! I middle or 
dorsal branchial gland (Lg, bifureatiocia dorealb) isiatiiated above the bifurcation of 
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the trachea, The apical gland I'Lg, eparteriflUs) occurs at the origin of the bronchus 
of the apical lobe of the long, Exceptionally a second small gland is present fcerf^ 
The afferent vessel* of these glands wmn dnclly from the lungs and the pulmonary 
lymph glands, the thoracic part, of the u^aphugu-, and t he heart ,* The efferent vessel 
of the left gland am quite variable. They may join the common efferent of the pos¬ 
terior mediastinal glands. Thowe of the right gland go to a middle mediastinal gland* 
those of the dorsal gland go to the right gland, and those of the apical gland go to 
anterior mediastinal glands. 

The pulmonary Lymph glands (Lgg- pulmonales) are inconstant and variable 
nodes which may be found on the chief bronchi in the lun|^. They appear to be 
abwnt in one-third to one-half of the caries on non side or both. They vary in si« 

i Baum tuftu the curiatii fact that In many ran™ 5a width he Injected the Ijmph fW«li 0* 
thi diaphragmatic Lobe* th* v^mcU wpnt around lb* dwwl bJumI irtUumii Enuring It. 
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from a fifth to half ik-n inch or more (ea_ 0.5-1,5 Cm.) in length. The afferent vowel* 
como from the limp, and the efferent vessel* ^ td ibe bronchial and posterior 
mediastinal glands. 

It l» worthy of Bent Out in some case* tympb vw«li the left liinsr fp tu riinda on the riitbt 
(middle ratditurtJbnJ gLands), *m& ]ya=. |Ja vessels of Lbe right lung go to the loft hnrinchLal gkri l. 

The pericardiac lymph glands (Lrk. periwdi»») are small and variable node* 
which lie on the pericardium. The left gland is usually present anil in situated ftt 
the space between the aortic arch and the vena hemiazygos. In some cases it may 
be unusually large—-nearly three inches (ca, 7 cm.) in ledgtb^ud extend back to 
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the left bronchial gland, Other small glands may be found in this -ridnity or lower 
down. The right gland in only exceptionally present. It is situated just ventral 
to the termination of the posterior vena cava. The afferent vwisdl come from the 
pericardium, and the efferents go to the dorsal mediastinal glands (or their Efferent*) 
or to the left bronchial gland on the left side, to the apical bronchial gland or an 
anterior mediastinal gland Oh the right ride. 

The stenuJ lymph glands fl^g. females) are situated along the course of the 
internal thoracic vessels. The largest, distinguished as the anterior Eternal gland 
(Ls. sternal is cranialis), is embedded, in the fat in front of the irfinsvorsiL& thoracis 
It it- about half an inch to an inch (ca, L5-3.5 cm. ) in length. The other glands are 
covered by the tn umwm thorads, and vary in shs p mimbs f and arrangement. 
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There k not one at every intfrchondnl wpaw;, and, on the other hand, two may occur 
at one space. The laat of the series vi often situated in t he angle between the eighth 
and ninth costal cartilages and the sternum and may escape notice; it h constant. 
The afferent vessels come from the diaphragm, the intercostal' deep pectoral, ser- 
rstUH ventral U, reetp thoracis, and abdominal muscles; the coital and mediastinal 
pleura, the pericardium, the peritoneum; the liver; the ribs, coital cartilages, and 
sternum; the ventral mediast inal glands. The efferent v e-wets usually concur in 
forming one or two trunks which run forward along the internal thoracic vessels to 
the anterior gland. From the latter one or two efferents go to the anterior medial 
tins! glands ur directly to the end of the right tracheal duct or the thoracic duct 
(on the left aide). 

The mdUary lymph gland lira on the medial face of the distal part of the teres 
major on the course of the vein from the lalisamus doni, It Li oval in out lias: and 
ia usually a little more than an inch (cn- 3 cm.} in length. Quite exceptionally tw< 
glands may fie present. Hie afferent vessels come from most of the muscles of the 
shoulder and anu r the muscle* of the forearm, the tmpcriua* latissmua dond r pee- 
tomlis profundus, and cut&neufi; the fascia of ihe forearm; the shoulder, elbow, and 
carpal joints; the scapula, humerus, nidius. ulna, and carpus; the infraspinatus 
gland. The efferent vessels (one to three) go to the posterior cervical glands, 

Thr infnaptnites aymplb ELtE'J <Lg. ifiJrwpjiicwiUi) fc# a undl nc4* wfcddI i* present In *niDn- 
what b** ih*H a fourth of the caw Hus). It ia HluHed rE or new the p«trriDr bonier of 
thr mfnu'pmaEui. tfhoui rj p u level with the projdmal end of the caput Intiguru II ivnsivm lymph 
vmeb frvoci the latlte£m« ck>WI and sends *jl torrent Vfutel ui l3w ixiLLurv Elan-.S 

TV fhwnbci’d lymph gtaad ([4. rfadtkibcicUji) i* wtj&U and only prwni in ihcmt Ifi per 
«ot- -of mjhjrcLi (Buimi ). Ie in pituated under the rbombcideua eery ienlia mat ita ventral border 
n.nd the rervk*i Miff]? of the MWKlJa. It tetdvrfii idTcrtlltl fmlii Lhr rri ihuIh -nir-Lm, RUprS^tHlLitUft, 
and terratua veiatralii, and tenda e ffm-qm to ifie ifhvnd. 

The lumbar lymph glands (Lgg, lumhaJcs) are situated along the abdominal 
wort a and the posterior vena cava, and in some of the spaces between the transverse 
process- 1 Some uf the glands are dnraal to ihe vessels. Hwmal nodes also occur 
in this region. The afferent vessels come from the .spina], Eubliunhw, abdominal, 
and semtus dorsalis muscles; thn lumbo-dorsal fascia; the kidneys, adrenals, and 
the peritoneum; the lumbar wtutm The efferent vessels go to the lumbar trunk 
and ihe eistmin chyli. 

The renal lymph glands (Lgg, renalcs) belong in reality to the preceding group, 
from which they art? only conventionally distinguished. They are situated on the 
courae of the renal vesadt and vary" in size and number. Their afferent vessels come 
front the kidneys and adrenals, and the efferent vessels go mainly to the customs 
chyli. 

The ore Lac lymph glands (Lgg. cocHac®)* two to five in number, are stunted on 
and near the c refine and anterior mesenteric arteries, ami in mini ion to the left 
extremity of the pancreas, the dorsal curvature of the rumen, and the posterior 
vena cava. One s a lajge gland which lies on the eoriiac artery and the origin of 
the chief branches of that vessel (Fig- 3Sl>>. It is usually heart-shaped, marked by 
a deep notch, and U about two inches (ca. cm.) long and an inch and a half 
(ca. 3-4 can,) wide. The afferent vessels come from the spleen. The effarent vea^cla 
go to the common efferent ve^c] of the gastric lymph glands, or to the intestinal 
trunk, or to the cbterna chyli. 

The internal iliac lymph glands zire situated in relation to toe terminal branch^ 
of the aorta and the radicles of the posterior vena cava. They number commonly 
d* to eight ami vary in length from half an inch to two tnchps (ca. 1-5 cm.], Their 

L Basra rlinimrui dm 1 knar idmil thr ve* *^la *> Igg, I in ti balm n,r-rt 1-7 -t, mod tsrm.i ilksw m 
th* ml* M m nivem Lu- Jumbalc* propd*> ud regard' them u wmaipciDJir^g ic the Uartel 

j] tad iDtr-mwijj gUfida rwjjcct LVrlj. 
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afferent vessels come chinny from musclre of the nutluabar region. pel™, tail, and 
.high; from the genital organs; from the kidneys, bladder, and urethra. They also 
waive vessels which are efferents of the asternal iliac, sacral, L^hiatie, deep in¬ 
guinal, prefemorai, and coxal glands. Their efferent vwwk go chiefly ta the lumbar 
trunk. 

The deep ingnipM lymph gland* (Lg. inguinal!* profunda} is situated ventral 
to the sitfOfls minor, at the angle of dtvatg«tee of the circumflex iliac from the ex¬ 
ternal iliac artery- It » discoid and is commonly two to three inches {ca. 5-7,5 cm.) 
in length. A Bmnlier gland may bn present near the large one or at the origin of the 
prepubic artery. The afferent vesMils come chiefly from the abdominal muscles; t he 
pelvic limb; the urinary organ#, the v«wcul» weminafee, tunica vaginalis, cremaster 
muscle; and the pupt-rEeied inguinal, external iliac, sacral, prefemorcih and popliteal 
glands. The efferent vessels go in part to the internal iliac gland*, in part direct ly 
to the lumbar trunk. 

The external Iliac lymph glands (Lgg. iltatfp late rales) number one pt two on 
each side, and are situated at the bifurcation of the circumflex iliac aitety In the 
majority of cases a single gland is found- jurt in front of the origin of the anterior 
hranch of the artery, but another may tie m the angle between the two branches. 
The more constant one is half an inch to an inch (ca. 1.25-2.5 cm.) in diameter. 
They may be absent on one side or (quite exceptionally) on both sides. The 
afferent vessels come from the abdominal musdcSj tho gjuteus profundus, the tensor 
fascite late, the fascia lata; the peritoneum of the adjacent region; the pel™ bones. 
They aiao receive vessels from the pre Femoral and coxal glanda. The efferent ves¬ 
sels go in part to the lumbar trunk, in part to the internal iliac or deep ingumal 
glands. 

The NUk lymph t W rf* «pigirtrfei) Ip And irw^^t It b Bjlmlnsd ™ 

ihm <*14774 nJtE* oewterior abdwniMl wLcrr war the pubiiL It r*oeav« #nprr.nt vowel* Ifcmti* 
PMljs^nt part of Ow pennuauiiL and ibrlomLnid mmeb** wal efferent vrewl lo tM *1 ttp 

LEigujiipI gland. 


Thi- pftrtlumbai lymph glands (Lgg. pe.nluHibnl.M'j nn? rannll find inconstant 
nodes, variable in number, hhicb may be found un.ter |1 ib skin of the upper part 
of the flank. Their afferent vessels eomc from the adjacent akin, ami the efferents 
BO in part to the prefemonil gland, in part to the deep inguinal Bland. Haros! 
nodes occur in this region. ... 

The superficial inguinal lymph glands [Log. inguiiuilo wperfioiaks} differ in 
the two sexes. (1) In the hull they are shunted below the prepubic tendon and in 
the narrow interfcmorul space, They lie in the ma^u of fat about the neck of ^he 
scrotum and behind e he spermat ic eord r and are covered (in part ) by the retractor 
of the prepuce. It is usual to find one or two on each aide oF the penis, but in ex¬ 
ceptional cases one or two moTe may be present. A central one above the penis 
ha* been observed, amt there may be one further back. The afferent vessels come 
from the external genital organa (except the testicles) l also from the akin of the 
adjacent region, the medial and posterior surface of the thigh, and the nirdud sur¬ 
face of the leg. The efferent vrawk nscend through the Inguinal canal to the deep 
inguinal gland at the side of the pelvic inlet- (2) In the cow they are usually 
termed the supramammary lymph glands (Lgg:. pramaJniimriraj f, sdnee they are 
situated above the posterior border of the base of the mammary glami*.- L sually 
two are present on either ade. The larger pair are clow together dorxal y and are 
nometiiiLHi united. The mailer glands art don^medial to or in From of the Large 
ones. Exceptionally a third gland may be present or there may be only one on one 

1 This flmiJ dnsienabd hy ObaUMU-L^bni« «-it*rnal ilia*, ia 1»« Lb 

with Lhv uf Bium,' who found that it derive ita iffcrcnt v™lr from whrt#nHdly 
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dde. TIm large glands are flattened and uniform in outline; they average about 
three inches (,ca, 7 -8 cm.} in height, and a little less in mgitt fit diameter. The hilus 
is anterior and is related to the mammary vessels. The smaller gland it rounded 
and thick, and is a fourth to half the are of the large one. The afferent vessels come 
from the udder, the external genital organs, and part of the skin of the thigh and leg. 
The efferent vcffwlfl oom-crge to two or three largo trunks which go to the deep 
inguinal gland? at the side of the pelvic inlet. 

The efferent iwls rub forward <m the haaa of the udder, then indine outward and pun 
ihrowsh tbr ■.poneLUTiflCS of the oblique ■bdnrnirui.l rntnekl ht the liletml «igt fll ihr rwtiei sb- 

damink, * h&ndbr^ajjtti or more in frenvt of the pub®. On n^Hing the feov™ rin* itwy f&Qu* 
the coarse of the f eternal disc veuele to the deep tagujosJ jfliiul. When tbe dwp ftmcnU Eland 
□□ ttn! upper pert of the r[iwln<x]n frmtmi ih prmrut ua the crmrar of the deep femoral artery, 
prime effermni go to it. Efferent* of mao ndm may up to a pmrRrnmfHiwy tw deep LagVJTi*l ffctaftd 
of the opposite rids- 

Tho sacral lymph glands (Lgg. Rocrelca) may be subdivided into two groupa.* 

(1) The medial sacral lymph glands (Lgg. saer&lcg mediates} are quite in¬ 
constant. When present, there is a gland on either side on tbe deep surface of the 
Racm-HdhtLC Ligament, in the fat between the ligament and the rectum or the re¬ 
tractor imi. Itfl afferent vessels come from the pelvic Urethra and Urethral muscle, 
the root of ihu penis and its muscles, the prostate, the vagina and urethra, and the 
Coccygeal muscles. The efferent vessels usually go to the internal iliac glands. 

(2) The Lateral sacral lymph glands (T^g, B&cralcs latetateft) Comprise one or 
two moonjrtant nodes cm the upper part of the miter surface of the a *enmeintie 
ligament. One occurs in the majority of cases at the greater sciatic foramen' the 
other* which is further back, under the origin of the biceps femods* is absent on one 
side or both in more than half the cn&ev. Their afferent verackt come from the 
gluteus profundus, the lumbo-dorsal fascia, the pelvic hones, and the hip joint 
The efferent vessel? jco to the internal like and deep inguinal glands. 

The isehiatic lymph glands T.gg. ischiadic®} are one or two in number, The 
one which appears to be constant lie* on the sacn>*cktic: ligament, about un inch 
(ca. 2-3 cm.} above the aojutic notch, and under cover of the biceps femora. 
It h dL+coid and is an inch or more (ca. 2.fi^3i cm) in diameter. A necond gland 
occurs in the majority of cases at the medial Mde of the tuber ischti and the att&th- 
menl of the sacrti-flcisiiq ligament, covered only by the skin and subcutaneous fat. 1 
The afferent vessels come from the rectum and anus; the vulva, the root of the 
p$nis* the prostate* tbe bulbo-urethroJ glands, tbo urethra and urethral muscle; 
the glutei, biceps femoriri, ^ndtflAwra^ obturator in t cm us r and gemellus, and 
the lumborkml fasciaj the ’•kin of the hip and tail; the hip joint, They also 
receive efferent vessels; of the popliteal id and. The efferent vessels go to the internal 
iliac glands. 

The gastric \y mph glands (Lgg, gastric®) are numerous, as might be expected, 
and are difficult to group tmtisfnctorily. They comprise the following: 

(1) The atrial lymph glands (Lgg. atrinles) lie ohfefly on the viscera1 surface 
of tbe atrium, just behind the cardia; commonly three or four are pnwnt. Their 
afferent vessels come from the atrium, from tbe adjacent pari of the rumen and 
reticulum, and Irani the npleen. They receive efferent ends of the right and 
anterior ruminal, reticular, ocnasal, and do real ahomuaal glaucb. Their efferent 
TflMtlt commonly converge to a largo trunk, the common efferent vessel (Vgs 
efferent commune) of the ga^tria lymph glands. This runs upward and backward 
in relation to the eocliac artery and reaches the ventral face of the posterior vena 

i Baum dirtLoguidlias throe rtoui * of Mtcnd sk-Kin unit u-m u the glanda About the termina¬ 
tion of tin- hort*- ami the arigm uf tbe vena cm u the Ijk, bicpaLm hypoguLri^. Thme have 
Ihpofl LewIlhIhJ in ihr wlr™4 iliac pimp u[ this description. 

* Thin gland ia farmed by iV 1*. tube-aa*. 
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cava; here it unites with the common efferent- ve*£s of the mesenteric glands to 

form the mlcatmal trunk. a . , __ 

(2) The right ruminal lymph glands (Lgg, mminmlea dextrin i_ l rag. w-sj) 
along the course of the right ruminal artery. Commonly four or five are present, 
and they are half an inch to an inch and a half (ca. 1-3-5 cm..! lonff- 1 heir afft'rem 
vessels come chiefly from the rumen. They ah® receive efferent vesiol.i of t c ol cr 
ruminal glands. The efferent vessels go from the noieiior part of the aeries to the 

reticular glands and the common gastric efferent, . 

{3) The Left ruminal lymph glands {Lgg. niminalcs anulmej are mcwflcani. 
One or two may be present in the left groove of the rumen. Their afferent vessel? 
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come from the rumen, and the efferent vessels go to the anterior or the right mminal 

^ M terbr ruminal glands (Lgg. nimmale* craniale?) are deeply ^duaterl 
in the anterior groove oF the rumen. They average four or five in numher and about 
half an inch (ea. 1.6 cm.) in length. They rereivc lymph ve^k from the mm m 
iud from Lhe left ruminal glands, and their efferent vessels go to the nght rummal 

ffi) TheVcticular lymph glands {Lgg. lutaeularra) are situated on the reticulum 
above and below it* junction with, the omasum. They rwetve afferent vessels 
chiefly fn>m the reticulum and the adjacent pan® of iheomiaim and abornaaum. 
Their efferent vessels go chiefly to the at rial lymph glands 

(6) The mnisal lymph glands (Lgg, atnawra) lie on the omasum chiefl> along 

*Mmlv VIriiiku oceur la the of th* 

la m aaliac Jr Kuamtaric Rlsad attotht ibtalmal trunk or m*tenu chyh directly. 
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the course of the dorsal omasa! vessel*. Then- afferent vessels come from the 
pfYIpjciam and the ofterent Yfx&Aa go chiefly to the atrial, lymph gland*. 

ri.-ufsal abomasa! lymph glands (Lgg. abomasica? dorsales] form a series 
curvature of the abomasum. They receive afferent vessel* from 
the abomaaum r duodenum, and ventral part of the omjLHum. The efferent vessels 
go chiefly in the lewer omentum to the hepatic lymph friend*, bol some from the 
anterior part of the ssrics go to the omasa! and reticular gla nd*. 

(S) The ventral abomasa! lymph glands (Lgg, abomevac® vent rales) comprise 
b few nodes in the fit Along the greeter curvature of the pyloric part of the abo- 
miiffliin or in the omentum an inch or two distant from the abomasum. 3 They 
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receive jsfFcrent vnesds from the abomasum and the duodenum and their efferent 
vessel* go to the hepatic lymph gland*. 

The mesenteric lymph glands (.lgg. mewntcrirtp) comprise a large number of 
node* which receive lymph from the intestine. The following groups may bo 
recognised, although the dbrtinctiott m in part conventional. 

(1) The duodenal lymph glands (Lgfr. dijodatiaW are anall nodes in the 
anterior part of the me&oduodenum. They receive afferent vfsseb from the duo¬ 
denum and their efferent vessels go to the hepatic lymph glands, 

(£) The Jsjuno-ileal lympb glands (Lgg. jcjuno-ileale*) Lie in the part of th& 

1 Tlbcte ulajjda ik often difficult to find in the Iuye mhsa of bit La which thpy mrv usually 
cmLflddcd; t&Hy ur bot ahf*yn pWtnU 
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mesentery to which th* «h1b of tho jejuno-ileum we attached, They vary m 
number from ten to fifty, and in length from about a quarter of an meh to four f«t 
fat 0,5-120 cm.). As a rule, the kmg narrow glands are in tb« peripheral part of the 
mewntcTv, while numerous small nodes are scattered throughout the mwetueiy 
and extend centrallv to the coils of the colon. Their afferent vessels come from the 
mesenteric part of the mail intealbe. The efferent vcssclscoovergetofoirnn 
large common efferent vessel. This wives efferent vessels of the emcal and ™hc 
lymph glands, runs upward and forward on the right side of the spiral mass of the 
colon, and reaches the ventral face of the posterior vena cavajust behind the an¬ 
terior mesenteric artery; here it unites with the common efferent vessel of the 
EBstric lymph glands to form the intestinal inipk. 

( 3 ) The «ecal lymph glands i I«g. cawales?, usually not more than two or three 
in number, ore situated along the attached surfae® of the etBcun). Their afferent 
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vessoU come frem the cecum and ileum. The efferent vessels go to «Uc or iM 

elandA or to tbe poitldsqb tiffcrent vessel - - .1 

E (4) The colic lymph glands (Lgg. colic®! are situated in part superficially on 
the rieht side of the spiral ma* of the colon, in part deeply between the coils. One 

or. the initial purl el the colon, write 

of the Ileum. The afferent vesaeto wmc from the colon chiefly, Th 

_i™i. nsceive vessels from the ileum and nrcum and their lymph ghinds. The 
vessels go to the common intestinal efferent or to other . 

(i! The rectal lymph glands (I-s*. reoUlre) are situated along the doreal imd 
. v f t L ? portim'i Tfcev rertiv? afffrfint vefycila frona the iWtuiQp 

lie on the ventfSIwrfare of the pancreas and along the right part of the latter in 
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LYMPHATIC SYSTEM OF THE OX AJfD SHEEP 


relation to the duodenum. Some are at the pancreatic notch about the portal vein 
and its affluents, and others are covered by the adheraon of the colon to the gland. 
Their afferent vessels come from the paneresa, the duodenum, and the adjacent 
part of the colon. The efferent v«*seb go in the common intestinal efferent, 

[7) The hepatic lymph glands (Lgg, bepatics) are situated in and ventral to 
the portal fissure. Most of them are grouped about the portal vein, the hepatic 
artery p and the bile duct,, and are covered by the pancreas; but some are ventral 
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to the pancreas. Their average number i* ten to fifteen, hut twenty or more have 
been counted- Their length varies fmm less than half an inch to three inches tea 
1-7 cm ), They receive vessels from the liver p&ncreaq, and duodenum, and from 
the abomasa! lymph glands Their efferent vessels convert to a targe trunk 
which passes along the portal vein and joins the common efferent vessel of the 
intestinal glands or that of the gft&tric glands. 

The prefecaoral lymph gland is situated on the aponeurosis of the obliquus 
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The afferent vtsaflll come from the os ™ 

the prefemoral or deep sngu^l bI^ 

The lymph gland* of the sheep nimble in puitnl those of the ox. but * few 
/"* iympA E J HieiimS n™j« art h numorous, c^rcutliy alon K the 
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The sternal lymph gland, which overlies the first segment of the ptemiuDj is 
about Lhe kUo of a haze] mil. 

The mesenteric lymph glands consist chiefly of long narrow elongated maases 
instead of isolated small nodes. 

The prefcmarHl lymph gland i a in front of the anterior border of the tensor fascia 
Ut m? about midway between the tuber coxa? and the patella. It i» Iddqev-shaped and 
k & little more than im inch (ca. 3 cm.) lung and nearly an inch (ca. 2 cm.) wide. 

The superficial inguinal or mammary lymph glands mo usually two in number 
on each ride, The larger one is kidney-shaped ; it may be an inch and a half (ca. 
3.5 cm.) long and about half ms wide. The smaller gland us oval and usually about 
half an inch (ca. 1 cm.) in length. 


ORaJLATQRY SYSTEM OF THE FIG 

THE HEART 

The pericardium is attached to the atetniini from a point opposite to the third 
rib as far &a the xiphoid cartilage* and also to the sternal part of the diaphragm. 
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It has extensive contact with the chest wall from the second intercostal apace to the 
fifth rib. 
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The heart Lb small in proportion to the body-weight, especially in fat animals 
Ita weight m a large adult is usually l<™ than a pound. It is broad, short, and blunt. 
When hardened <fn siftt it la compressed dorsQ-ventrally, The ventral ur sterno- 
portal surface (Facie* stornwcrtalis) is only moderately convex; it overbes lie 
Bternum from the second steroebra to the anterior part of the fast one-, ^ left 
longitudinal groove is on ite left part, and is almost parallel with the left border. 
The dorsal or diaphragmatic surface is more convex. The right lonjjitu in ^ groove 
nnus obliquciv across this surface; it begins below the cad of the posterior vena 
cava and extends to the left border. There Is often an intermediate groove on the 
left bolder; it may extend to the apex, hut it is frequently small and is sometimes 
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absent The apex a biunt and Is almost median; it overlies the anterior part of 
££ rtemehra, and is about a quarter of an inch tea 5-6 mm.) from the ston^ 
pan Of the diaphragm. When the ventricles am dilated, them .IS a notch ■* the 
f| nci-ura apicia cordis). The lower border of the left auntie is marked by set t ral 
notches and is situated at a lower level than the right one. 
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CIRCULATORY SYSTEM OF THE PIG 


The arteries 

The pulmonary vessels present no remarkable features. 

The &artm resembles that qf the horse and ox in its course and relations, but the 
«sh ia much DIM strongly eurwd. There » no Mmuncn brachicjwphpJic trunk. 

The brachiocephalic artery arises first from the aortic arch and pafeefl forward 
below the trachea to the first rib. Here it gives off the common carotid arteries, 
separately or by a very short biwotid trunk, find is continued around the first nb 

as the right brachial artery. . , __ . ,. . ,. 

The left brachial artery arises from the aortic arch just above the brachio¬ 
cephalic" It curve* forward and downward and turns around ihc anterior border 
of th* first rib. 

The branches given off by the brachial artenes are as followa: 

There is usually a common trunk for the doraaL deep cervical, and vertebral 
arteries. This trunk or the doreal artery gives off the subcostal artery, which suph 
plies usually the third, fourth, and fifth intercostal arteries. The second inter¬ 
costal arteiy arises separately. The dorsal artery emerges through the doraai end 
of the second inteiwHtal space and divides into dorsal and cervical branches; the 
dorsal branch pisses upward and backward and ramifies in the deep muscles of the 
anterior part of the back; the cervical branch pease* deeply to the atlunlal retpou, 
where it anastomoses with the occipital artery. The deep cervical artery is a 
much smaller v«dt which emerges through the firet intercostal space, U gives on 
the first mtereoslaJ artery, passes tap ward and forward deeply, ami ramifies cmefly 
in the eomphKUS and mukifidus. The vertebral artery resembles that of the honse. 

Use inferior cervical artery is large; it* ascending branch gives off the posterior 
thyroid artery and parotid branches. . 

The internal and external thoracic arteries give branches to the peelora] 
mammary glands; the external artery' Sfliy be absent- 

The'-conimon carotid arteries arise from the brachiocephalic close_ together or 
by a very short common trunk; they are aecomprnued by an internal jugular vein 
of considerable sue, and their collaterals are similar la thow of the home. They 
terminate in occipital and internal and external carotid divisions. 

The occipital artery resembles that of the horse. 

The internal carotid artery usually arises by a common trunk with the occipital. 
After giving off a large meningeal branch which enters the cranium through the 
mastoid foramen* It passes through the foramen laeerum and forms with the oppo¬ 
site artery a refce mirabile which resemble? that of the ot F but is small er; it is n ot 
connected with the vertebral and condyloid arteries, but the meningeal branch just 
mentioned and the middle meningeal artery concur m its formation. 

The external carotid artery has the game eour» and termination as in the horw. 
Its collateral branches present the following special features; (1) The lingual 
artery is relatively Urge and supplies the pharyngeal artery, the sublingual artery, 
muscular branches, and branches to the soft palate, mandibular gland, and larynx. 
{ 2 ) The external maxillary artery is represented by a small vessel which coda in the 
miifiaeter muscle; H grit* branch™ to the pter>goideus medialis, the parotid and 
mandibular glands, and the mandibular lymph glands the masseter mid the cuts- 
neuFL It does not extend upon the lateral surface of the face. (3) The posterior 
auricular artery is long and relatively large; it ascends along the anterior border of 
the paramaateid process and ramifies go the convex surface of t he external ear. It 
giv« off the posterior meningeal artery, which enters the cranial easily through the 
maatold foramen. 

The internal maxillary artery pursues a flexuous eouist beLweea the ramus of 
the mandible and the pterygoid muscles to the maxillary recess and divides into 
infraorbital and palatine branches. Ite branches offer the following special feature*: 


THE ARTERIES 
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a) The inferior alveolar irtery i» large; branehe* frooa jt emerge ^Lu 

five nifiitttl foramina and take the phtc of llw? inferior la is ■ 
meningeal irtery enters the cminnl csvily throyrfi the foramen huvrum 
KK^of th, retc nubile. 0) The buMr ^ 
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the posterior moeenteric 
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is small and is distributed like that of the ox. 
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Bix pairs of lumbar arteries an so fruni lhe aurta. The seventh comes from 
the middle sacral. 

The terminal branches of the aorta resemble those of the oje. 

The arteries of the shoulder arm, and forearm ™nh)$ in general those of 
the o*. 

The brachial artery is continued over the medial surface of the elbow by the 
median artery. The latter divides near the middle of the forearm into radial and 
ulnar arteries, 

The radial artery is the smaller of the two terminal branches of the median, 
it descends along the medial border of the radius and divides at the proximal end 



Fibl W.-A*ffMii *r thJrTiJ. Mr or lUou torn* 
[j« tt Prt: Vi*w. 

TkFtui*b 3 t*rv ol *d*f inifP<M*ii+*i vtrrj ; fr. 
tetwA jpa-p— P ^Ht»nrH4lmb; 4. dorol 
wUnnl . #. Jfirtid ™»« riwul imriit; 

/, xldntJ proper dipiWl ^t'rux 



Fm. WML—A.rmm* ftw OtftaL Fa** <!* Rrtv* FiMfl 
Lh» or Fra: Voui Vrn>. 
f. Ubrtf llWli A, BapwrilMl bcMoch. id » 41 al 
»rt*rr ; (L c-ni£ii«j-mJ ulimr Prt^J j. thUj uiitHMgwjqn *f- 
tery: A. 4**"p fcimqrK of redid Briny: k. d**p r>:4v mrt*- 
urpal trl+rit*: I. miperfieul tkAmm meLuttpaJ irufte, 
m- YdUr wauKC cUibuJ vutyj ft, v^W drful 


of the metacarpus into two branches. The superficial branch descends In the space 
between the second and third metacarpal bonen and Unites with the ulnar artery 
or with the lateral superficial volar metacarpal artery to form the unperficial volar 
arch. The deep branch joins the volar interosseous artery at the proximal end of 
the metacarpu* to form the deep volar arch. There fe also a communicating branch 
between the redial and ulnar arteries al the earpui. 

The ulnar artery descends along the medial ride of the deep digital flexor and 
connect* with the superficial branch of the radial artery to form the euper&dal 
volar arch. 
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The main facta an to tbe metacarpal and digiml irtwiea arc as follows The 
rete carpi donsale is formed cneatiAlly by the terminals of the mteroM«M artery 
of the forearm. It give* rise to three dored metacarpal artericB, which descend m 
the corresponding int^roeseoua spaces and unite with branches. of the volar meta- 
carpabi to form throe common digital arteries.. Each of these divides into two 
proper digital arteries, which deseed along the interdigiul surface of the digits. 
From the superficial and deep volar arches described above there arwe three super- 
fldal Mid three deep volar metacarpal arteries. The deep arteries unite near the 
distal ^nd of the space between the principal metacarpal bon«* to form a stem 
which unites with the middle (third) superficial artery The superficial arteries 
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unite to form w nreb from which proper digital arteries ore given off *; ,h ”JJ 
M pcct of the dipt*, Add a wmirao digital which supplier two volar proper 

digital arteries to each of the chief digits. , , . , 

The arteries of the hip, thigh, and leg are arranged much as in the os. A few 

^’SrelKhmSi £tanrg!vM off a branch to the quadriceps fenori* and lateral 
muscles of the thigh, und ramifies in the abdominal 

the posterior abdominal artery, which otherwise ansM from the deep femoral. 

The deep femora] artery is given off above the level the pubis. It is large 
and competes (or the absence of the obturator artery. The posterior 'Mortal 
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CIRCULATORY SYF.TOJ OF THE FIG 


HJid external pudic artfrira may arise from it by a short common trank or wparafely- 
The external pudlc gives branches to the prepuce and preputial bursa but not to 
the penis- In the female it supplies the Inguinal and abdominal mammary glands 
and anastomoses with the external thoracic arfery- The popliteal artery gives off 
the peroneal. 

The femoral artery gives off a short trunk which divides? into anterior femoral 
and lateral circumflex arteries, the latter being much the larger. 

The saphenous artery in large. It descends ae in the ox on the medial surface 
ol the leg and divides near the hock into lateral and medial taraal arferie*. The 
latter b the real continuation of the saphenous;. it divides into medial and lateral 
plantar arteries, which concur with the perforating tarsal artery in forming the 
proximal plantar arch. 

The peat trior tibia! artery ia small, being replaced diwtally by the saphenous 
St gives branches to the muscles on the posterior face of the tibia and supplies the 
nutrient arter> r of that bone. 

The anterior tibiiil artery is continued as the dorsalis pedis on the dorsal sur¬ 
face of the tarsus. This gives off din perforating tarsal artery, which passes back 
through the vascular canal of the tarsus and unites with the plantar arteries to 
form the prorimal plantar arch. 

The metatarsal and digital arteries mumble in arrangement the corresponding 
vessels of the limb. 

The Veins 

The Tains resemble in general thaw of the ox_ Thus there is a hemiazygos 
vein and two jugular veins, the internal one being relatively larger than in the ox. 
A few differentia! features may be noted. 

The buccinator vein resemble* that of the bora, and unites with tin* vena 
reffexa to form a short common trunk which joins the external maxillary vein. 

The external maxillary vein resemble* in general that of the home. The dorsal 
nasal vein is large, receives the veins from the snout, ran* backward in the groove 
of the nasal bone, and joins the frontal vein; it is connected with its fellow by a 
transverse branch, and anastomoses freely with the malar and facial vein*. 

The veins of the distal parts of the limbs naturally present differences which 
are correlated wnth those of the arteries. 


The Lymphatic system 

The thoracic duct often divides near it* termination into two branches which 
unite to form an ampulla- The litter suddenly contracts and opens into the termi¬ 
nal part of the left jugular vein. The lymph glands of animals in good condition 
are almost all embedded Ln fat. Many of them arc dark red in color and may be 
mistaken for haemal codes, which do not appear to be present in the pig. 

The mandibular lymph glands are sit unfed in the Space between the omo¬ 
hyoid and medial pterygoid muscles, in relation to the lower part of the anterior 
border of the mandibular salivary gland. There are commonly two on each side, 
one large, the other small. 

The parotid lymph glands (Pig. 415) are reddish-brown in color. There are 
usually four of considerable Mae and several smaller ones on either rids. One w 
situated at the upper part of the posterior border of the maaccter, partly covered 
by the parotid salivary gland. A large fiubpartiLid gland lies below the bane of the 
ear on the terminal part of the brachiooepbalieus muscle. Ventral to this are two 
smaller glands, one above and one below the external maxillary vein. 

The enprapharyngeal lymph glands (Fig. 410} are situated on the dorsal wall 
of the pharynx, dorsal to the external carotid artery and below and behind the 
pvmmartoid process. There are usually two of considerable sire on either side. 
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They uc dftW deeply to the rectus capitis ventmtfs mapr find aic covered by the 
cleido-mfiatddftua. 

The middle cervical lymph glands form tv group on the lsrflehiocepliiUcii& on 
the cun rtf of the external jugular w Other smell Bodes arc present ifl the 


fat around the trachea, . . 

The prcscapukr lymph glands am situated at the antenor bottler Bl toe an¬ 
terior deep nomoral imiacK under cover of the Irafttrius and omo~traTksvenmnus_ 
The posterior cervical lymph glands art reddish m color and usually three 
in number. The largest Ls placed centrally under the trachea; the others am 
situated be the brachial rtwEa ns they turn around the fimt nb. 



T «. ,N “*. ****= Nf»~ r 
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T . |__ nll eljulds uBuidlv absent, but vmy small nodes may be 

nodes in the fat along the dorsal surface Qi . , it ; H Ef0Me( j by ihe 

tmehaa in front ot the posterior mediastinum alone ibe 

vena ta™ ; iKMff Jong the ventnd surface of the trsehea 

another at the apical bronchus of the right lung. 
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The lumbar lymph glands are scat tered alo hr due abdominal aorta and the vena 
cava. Those placed near the hilus of the kidney are often designated renal, 

The internal iliac lymph glands are rounded and relatively iaige. They 
comprise: (1) Three or four glands situated on and between the origin of the cir¬ 
cumflex iliac and the external and internal iliac arteries; (2) a gland in the angle 
of divergence of the internal disc arteries; (3) several gland* along the course of 
the External iliac artery, the most ventral of which ia usually the largest, and may 
be regarded as the deep inguinal gland. 

The external mar lymph gland* are small, three or four in number, and lie in 
froot of the circumflex iliac vessels 

The visceral lymph glands of the abdomen comprise the following: 

1. The gastric lymph glands are situated on the lesser curvature of the stomach, 
covered by the pancreas in mlu. They are commonly five or six in number and are 
in series with the hepatic glands, 

2. Several hepatic lymph glands (Fig. 429) are present about the portal vein 
at the portal feature. The largest otira are about an inch (os, 2-3 can,) long. 

3. A long splenic lymph gland Iks on the splenic vawJ* near the dorsal end 
of the spleen. 

4. The mesenteric lymph glands are situated along the anastomotic arches 
formed by the vessels of the snail intestine. 

5. Several troal lymph glands are situated along the first part qf the area! 
vessels. 

fi, Two series of colic lymph glands accompany the arteries of the spiral part 
otf the colon r and are oxprased by separating the coils of the bowel. Small glands ore 
placed in the colic mesentery and above the rectum. 

7. The anal lymph glands ore situated on either side on the retractor ad. 

A small ischiatic lymph gland is usually present on the sscro-nciatic ligament 
near the lesser sciatic notch. 

The prefemonU lymph gland is situated on the aponeurosis of the external 
oblique muscle at the anterior border of the tensor fascia? late, and a little above the 
middle of the thigh. It has an elongated oval outline^ and in the adult may be 
about two inches (cm- 5 cm,) long, and nearly an inch (tia. 2 can.) wide. It is em¬ 
bedded iu fat. 

The superficial inguinal lymph glands form on extensive group, which may be 
five inches or more (on, 10-12 cm,) in length. The middle part of the group is at 
the external inguinal ring, and the series extends back on the upper port of the 
gracilis and forward and outward on the aponeurosis of the obliquu* abdominis 
exteraus, They number about a dozen; the largest are about an inch (ca. 2-3 cm.) 
long, and the others about the eim of a pea. 

The popliteal lymph glands are small normally and may escape notice. They 
are more superficially placed than in the other aiumals h and are in part in contact 
with the skin. 

A few small tarsal glands occur in front of the distal part of the lendo AchiLlis. 
The occurrence of a gland in the subcutaneous fat about a handbreadth above the 
tuber calris has been noted by Haitenstein; it varies from the die of a pea to that 
of a hoael nut 


CmCULATORY SYSTEM OF THE DOG 

The Pejucardidh and heart 

The pericardium is attached to the sternal part of the diaphragm by a fibrous 
band, the pericardiaco-phrenk ligament (lag. perioartliaco-phreikicuin). and is con¬ 
nected with the sternum only by the mediastinal pleura. 



the rtmthmwu and heaet 


7S3 


The miso KHiukrt of the ^EardMm with the dhort wafl ii chiefly wnir*] f and «■ bftit «ai 
udih Lbe jubjfcl 0® itfi Wk. In thia fwLipn (alter moavd of tfw intereoatal and rcctu* iho^a 
ehukLobL Umatm mwom to-befcJfnoal, tiWLruW- m - " L “ l J * '* ' 


The anterior bolder of (be trungk (Jmimcd ^ 


rnsfmi- w the ntm»l etd or the fourth Tiblo ttw= HfcJitn tannOTT^usttiiJ jduu. imm ™™=ir 
bffliDB at the ML eod of Ebe wi terior harder, cram ibe feurtb cortilw; iMarly mi mm from Ha 
jimciiocL with the rib puiJ the fifth and math H^hofhircHKJBt*l jijnciioiia- 


The heirt differs greatly in form and poidtitm from that uf the laipr amirmlA* 
In diastole it u ovoid and the apex is blunt and rounded. Its long fe very 
ohliquc. Thus the base fnra* chiefly toward the tirtfltita inlet and b ppjwsite to 
the ventral part of the third rib. The apex is on the left side at th* sixth inter- 
chondral space or seventh costal cartitnge h and in dose relation to the sternal part 
of the diaphragm. The sternocostal ratface correspond!! largely to the Boor of 
the thorax from the fifth ebondrtHtternfd joint backward. It b mmed obliquely 
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bpftjb 1 oirnrer. t r *|lUy »n: 

Cif LWO ]nr|ri- niArw -.r 

left vmtriik both nf which 
right Vefllr|r.k r 



The Artehies 

Tlit two coronary arterfcs usually Kprlisp: s*jxnratcly from the origin of th** aorta, 
butmny ariMc by a common trunk. Each divide into circumflra and dbsornvim 
brandh^. The left, artery » twice oh large as the ri(tht onr; St commonly gives yfl 
& brandi of considerable site which run* in the intermediate groove. 
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Rq, Nnru, S?ff, *r TegliX fi? D&o; ECr,i«if Vjiw. 

f - ^ rib ■JrfTUHjjgj i r iicii.-xiiL. /, t=um-J.munj jktbi. r, ^ ,, ...i._ t c 

4 Imitate til* toCiCbU. M*l«| -fWiJi A, b^nrf, ,-rr bd.L thMIMm, jfc Iff fcu*., „ ^ ■ __ 

jwrw rj 411^; 44. 4 4 ’, Ws T#pi nek uul MU™ *f tvfiri, cJ. r«tl,< iwifkdv uki irf jj. 

fcrowiT l™«; li rt * i! ^•nip«ry *rt«y. JJ. ruduid ¥*iii; jH, puJuiutaj 1 * j? tM. Llwm^rl 

d«rt; 4Ji. lauwu* ■«- qiij JrJ. pMKnar ™ e»T* ; U, fend iivUrpr-tiJ Vcis ^ iaUK»u) ‘ £ b "?“ 

«™mJ (9WWU) -r*F. Ml U*™ KIV. «. b™hml n-*: M| ZUZmkSSiS^ 

lrajJ *9, ttnffiml bx:i -h#.. ,d inUnukl lH-jt*.-*- jf, nritrvm :fc ! 

«k M!l™f ibikihuJxMJ **. III. ^ii -* 4 &J M. EIISrFli^c *l*nd*; V a 

CliJHb; ■*, FliS-L brimirliJLaJ aD>i THU; *. cWtqr&in mciLMl Br 1 irr>\ f T itf-p Mf ^—I ■, rmrli.- A . rrcrlir*! i, 

A,dbHA£ Tfr^. /. ihi-n id WJ!. f. &, ddg^j-cBtvwri, ininii; a, *■»» M5i0#; i, prurrmi =#™e- tirmi_j-i- n.j_ .i_ .' 

»r™. r. r. drol .ad ftiifU bt^^. rf TM , klr **, JlfarTrur m t ™ 

iyn^ur .j 1 , «r^ fc 1^, t»<^J by brwl^. w *fu* 

^ «“*£■=*■ * * ■■ nikMuiiiiuio . ua^, a „, T ,^ 

pad oibtt trrrUrml dh™; ■. <*r.W hrwji Wini 11 ™^, pul^, r. onl^ 

(ija; i.bnndiuibiu:j.iaiJ v V p. i <H™a nm,. UJitr n whir, I t«M>w wrlftl po. 


The Mrti him at first ulno* etrui^ht forW and th™ turns bhnml 
fontijiif a very sharply ctiryed arch. It Rives off at its origin the two corenan? 
“ rtErlcs - ! r, ^ m the '.'on vt-wriy of tlii Mich two larne vessels arise The first and 
Inrjtvr of tW ,s Hi,, brachiocephalic arten-; thi. nine forward « Amt on the 
ventml Blrf** of the ■v.-pha*,,., then under the trachea. It gives off in ^ 
the left anil right common Caro Ad arteries, and turns around the first HI, us the 
right brachial artery, J he left brachial artery pman forward on the left face ..f 
the osophagua, formm fi a a] «ht arch {concave vntmlly ) , and turns around the first 
rib. The rntrathomeic branch,-* of th* brachial arteries are as follows 
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(I) The vertebral artery ari^-s opposite the firrt intereo«iat P spare from the 
dorad foe c of the parent tmuK, It runs fomrd an the lonpu? col IE {cross tag the 
trashes on the right ade), and passes along the neek in typical fashion to the third 
cervical vertebra, where it divides into three branches. The largest of t hese supplies 
the UUttln in thus region, rompensfltriifc for the absence of brauofaea of the deep 
cervical artery. The second passes between the second and thin! cervical vertebra? 
into the vertebral canal and unilea with the opposite artery and a branch of the 
occipital artery U> form the basilar artery, The third hnmrh is the small eontlnua- 



Fid. AEi-ViML ii, N nvn Etc., dp Tkdxax nr Doo; Lift %'inr. 

I. Flrrl rib- lip L> imp): f. e»*rn in. ?. nui, librium *&rrm. i’. *iphui<L rM^LUj*; j, imlN i J". Wwtyii-Iwd of Hnichii; 
4, i5--5. w«nl brurlitri «l LifUi m HiSth. imotclI omw: a Tcmnl branch "I drU tburacic hjti; J ]t. rff. 

■UKMlIir lhd Lrmtjn.-,IU jmrSsi rd Hb.Lph.rijrm ■ lt m J J Ml I nrtsi1J?i£iI*i UxL ftllfwfci itf tir*rs. if. Jf*. ri*ljE TefliEFli-.fr ihttJ 4 Lilith 

l«»ri; J J, Hi flP ra—i T irttf)' ^dcfEPadioc b™Ma ewl wtwh* ™j4«js vfcta., i 4 brantfe J Ml- hw«uwt -irury^ 
jaijnHmi> fPDOrtrp; Jfl P judn^-aiiiy *n«y; J#, piilniabiry ™iui. J f., . Miiwri'i* - t*th «t«. jM, J?, M€}\ 

Sn-kfroMd twrrr, in*ry r i£nl v«Uh; Ml, l+i'Tihc iIlk-e: if. tt. ini^rrud itomn mpli: ft pfriryM hrirvbr* rtf MM.- 14 

DinLuM .-ibj UVfU[ ay. [nawrijb-phi^pk ■l*'?}'* *T. ““d* iJidiMJilEilJ irwry; It iufwiEif [« i*£iEM^r™lj 

mnryj , MM, bracWiJ it* mh. W, nleniM f-bnrarie MO, Irn miMishih M*m*r i*th, J4 *n. krttftn &I, *fi- 

Irrkf TTM^tlMiLnii Eynpb |I«. 1 h 1 j, M3, KlrruJ tj/EEfUi fliB-i 1 - ffl% hnfcrfMiaTpIMir Mrlrtj\ b, tr r r r- im-ir-OT hrtrrM; 

r. p 1 , bruhiid irierln, d, h-fi tnrtnikl vrl±; 4 r\ doncHnrrl»J t*wHj: f P f. vrri r^-ral tmpH*; c. d>?imJ wib; A. 

r_Tioii.E J " | 1 ; 4 fr»p wrvinpj % w ■ |, tni-nmoL j»r±¥r P f, V«JO-#rni IMtbMLE tTUfib; t, t', tfowJ ud WllEEHl 

hnnKh*i ncui; pu phr^nir rwm; n, n»ti rf pfaimir mr» Tnadq, fifii i-i ■m pelIl rttrlrtf bnf¥«*: -p B ihKifmris" Lricbk 

■of »i nyfiB'.Sp-Lit * J , IDU PliEmI^vLi. Jitfiuj-d by liriAtLrl l»«D«i7t-IELC f^arlpri-rr rPTxir»J hh| Rr* 1 hrwmrij rxiillU- r“, 
(TPllI rpMtHTkTik wn*; 15. Umrmrir ■.urIij (rf ^ : W. pwifritK (TmriS RUlflMa i *, 

fijrt tlwrKH Kfe&fJioii of V®p*ibn4r: r . k, j. nms iwramyid=ini^ r&atw-cuht * *iih cTnifa uni ri*tLb wrrlcfcJ ud 

Him E&orartt b6rt>™ a v, eahiiur- bf-uicb of fim sboroaE- orm; jt. >v]jwr n*rtwf™?i pM»iprv* «mti] ■kJicLcih ; f. 

bpiinria^ rtf 4 d* M M * rw MfY*. (AJW Bu^bmr.l 

lion of the parent trunk; it passes to the wing of the atlas and anastomiw^a ivtlh 
the occipital artery. 

(2), (3) TiK" dorsat nnrl deep cervfEal arc cries; ari*c by a camnum trunk elope 
to the vertebral. The trank e™*^ the lateral face of the latter P ajseends on the 
Jongu-H colli, and dividus into two branches. The antetiof branch, the deep cervical 
artery, emerges medial to tha upper nnd of the first rih and ramifies in the deep 
nmselos of the neck. The dorsal artery gives oft the subcostal artery (which 
supplies two or three intcreoStaJ arteries’! and emerges through the detiyjJ end of 
the first intercostal space and ramifies in the fpinad muscles. 
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(4) The inferior cervical artery srinra at the first rib, and fives off the ascending 
cervical and transverse scapular arteries. The former runs on the drep face of the 
brachioccphatk-uft, in which it ramifies. The latter gws lo the anterior border of 
the flibscapwlans,. and its largest branch (equivalent to the prtscapulor of the horse) 
accompanies the Biipra^opular rup-rvc. 

(5) The internal thoracic artery m large and sends perforating branches to the 
pectoral mammary glands- 

The ajcillary part of the brachial artery gives off the thorHCO-aeroanii! and ex¬ 
ternal thoracic arteries. 

The th or a co-acromial artery sop plies branches to the deltoid and pectoral 
muscles. 

The external thoracic artery pwee backward under cover of the deop pectoral 
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muscle and ends in the abdominal cutaneous mweie. It sends branches to the 
mammary gtands- 

Tbe common carotid arteries., left and right, arise in that order from the 
brachiocephalic. In the nock the right one Ilea on the trachea, (he left on the 
ccsophagus. Collateral branches are the posterior thyroid (which may^ however, 
arise from the right or left brachial or the inferior cervical) r pharyngeal, anterior 
thyroid) laryngeal, muscular, tracheal, and glandular (to the mandibular gland). 
Each carotid divides under the wing of the atlas into occipital and internal and ex¬ 
ternal carotid branchca 

The occipital artery is small; it ascends behind the hypoglossal nerve to the 
ptramaaloid process, crossing laterally the internal carotid artery and vagus and 
sympathetic nerves. It curves over the paramaskiid process and pnmuea a ficxuoue 
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couth? on the nuchal surface of the occipital bone parallel with the nuchal crest, 
anastomoses with the opposite artery, and ramifies in the nuchal muscles. It 
gives collateral branches to the ventral straight musics and to the pharynx. It 
ateo gives off the condyloid anti posterior meningeal arteries. The latter paws 
through the mastoid foramen and ramifies in the dura mater, The cerebrospinal 
artery paw** through the intervertebral foramen, and unites in the vertebral canal 
with its Fellow and a branch tram the vertebral artery to form the basilar artery. 
The recurrent branch anastomoses with the vertebral as in the horse. 

The Internal carotid artery^ also email, arise* jtast behind the occipito-mimdib- 
ulnris muscle; it passes to the foramen Sacercim posterius, enter* the carotid canal, 
and forms a bend before entering the cranial cavity through the carotid foramen. 
It forms a plexus which h connected by branches with the middle meningeal and 
external ophthalmic: arteries. It then perforates the dura mater and enters into 
the Formation of the eirtuJus artcriosus p which is formed in a manner simitar to that 
of the horse. The anterior cerebral ariciy gives off the internal ophthalmic artery 
which accompanies the optic nerve to the eyeball The middle cerebral artery is 
krgi ■. and gives off the ctaerinid artery. 

The external carotid artery is the direct continuation nf the common carotid- 
It passes along the lateral wall of the pharynx, emerges from beneath ibe occlpito 
mamJibulttJis P and divides behind the postglenoid process into superficial temporal 
and internal inoxiilury arteries. It gives off the following collateral branches: 
The large fiexunua lingual artery passes to the side of tho root of the tongue, runs 
forward under cover of the hythgiosstn^ and continues to the tip of the tongue in 
company' with a satellite veto and the hypoglossal nerve. It ramifies in the 
tongue and gives collateral branches to the pharynx and soft palate. The external 
maxillary artery, xmollcr than the lingual, passes along the upper bonder of the oeapi- 
to-mandibulari-H, gives off the sublingual, gains tho anterior border of the moaseter, 
and divides into superior and inferior labial and the angularig oris. The last-nomad 
vessel pajssen Forward on the cheek between the Labials to the angle of the mouth. 
The sublingual artery pastes along the upper border of the occipito-mandibulariB, 
then between the mylo-hyoideus and the ramus of the mandible. The great auric¬ 
ular artery arises at the anterior border of the occipito-mandibularia, gives branches 
to the parotid and mandibular salivary glands and the adjacent muadtt, and ter¬ 
minates in three auricular branches which ramify on the convex is.ee of the concha. 
These branches aimstomose with each other and the anterior auricular artery. 

The superficial temporal artery, after giving off the anterior auricular artery 
and a small transverse facial artery, turns forward under the temporal fascia toward 
the eye, and divides into upper and lower branches which supply the frontal region 
and the eyelids. It also supplied branches to the parotid gland and Lhc inosseter 
and temporalis muscles 

The internal maxillary artery pursues a conns*" similar to that of the bone, 
and ends in the pterygopalatine fossa by dividing into the infraorbital artery and a 
common trunk For the greater palatine and spheuojjalatsne arteries. The mental 
branches of the inferior alveolar artery arc of considerable sire and are distributed 
in the lower lip and pm Two or three deep temporal arteries are present; the 
anterior one may arise from tho buccinator artery, Tho middle meningeal artery 
enters the cranium through the foramen ovole p ramifies in the dura mater, and sends 
a branch to the carotid plexus. The external ophthalmic artery is connected with 
the internal carotid by a large ramus amsstomoticus which pastes through tho 
orbital Foramen. The superficial branches of the infraorbital artery replace the 
dorsal and lateral arteries, and compensate for the small site of the superior 
labial L 

The brachial artery in its course In the arm presents no special features- At 
the elbow it passes between the biceps and the pronator U™ F descends aa the 
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median artery under the flexor rarpi radiate about a third of the way down the 
furearm, and divide* into radial juul ulnar arteries. Among Ha collateral brandies 
are the following: (l) The large substaptilar artery pai.-^oa up between the sub- 



scapokru and tores major, turns around tho posterior angle of the scapula, and 
terminals in the luprasplnatiu, ddloid, tTapeiin*, and b nich bra pb aliens. In 
about half the ca tm it gives off the anterior drcuraflei, which often aruws with the 
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posterior drcrumflwc. Its other branches resemble those of the horse. (2) The 
anterior cirtiiniflex artery in about half thp cawa arises from the brachial. (3J 
The deep brachial artery arise* about a third ol the way down the arm, U) The 
bicipital artery (for the biceps) is given off at the distal third of Lhe arm. (6) The 
proximal collateral ulnar artery arises almost opposite to the prunidfng vi-sar) It 
ramifies chiefly in the distal part of the triceps, and sends a superficial branch to the 
medial and posterior surfaces of the proximal part of the forearm. (6) The proxi¬ 
mal coUataraJ radial artery (nor. pmsc-nt in the horse) arises at the distal fourth of 
the arm, oeusse# over the terminal port of thE- bactrjijtf, desoemfft on the extensor 
Oarpi rudialb, and concurs with a branch of she volar interosseous artery in forming 
the rete carpi dorsals It often supplies the bicipital artery. (7) ThE: diafcaj col¬ 
lateral radial artery is very smaJh it aecompaniea the deep branch of the radial 
nerve on the dorsal surface of the forearm and suppla* bttmrbra to she elbow joint 
and she hiuehiolb, supinator, and extensor muscle*. ($) The common interosseous 
artery u given off from the median a little Iwtow the e]h*w. It Fupplieg 
branches to the flexor muadea and give' off the dorsal Interosseous artery, 
which posses through the int«iwoiw apace, gives branches to the extensor muscles, 
and by its terminal twip concurs in the formation of the rete carpi dorsale. The 
direct continuation of toe trunk k the volar interosseous arterywhich descends 
along the insefoH.-ieous space under cover of the pronator qundralos, given off a 
branch to the rete carpi dorsale and the fifth volar metacarpal artery,, and tersei n- 
ates by joining the volar branch of the radial artery to form the deep volar arch. 
(6) The volar andbrachial artery illlannis- volant antibnit'hui arkea below the 
interosseous and descends at Gist under the flexor carpi rodialk, then between the 
heads of the dn-p fitter, mid divides into ascending and descending bramduH which 
ramify in she muscles mentioned. 

The radial artery* ihe smaller terminal of ihc median, descends along the 
medial border of the radius, and divides near tin? corpus into dorsal and volar 
branches- « The dorsal branch assists in forming the reta carpi domain. The larger 
volar branch descends behind the medial border of the carpus and joins the end of 
the volar interosseous in forming the deep volar arclu The arch extends arrows 
the internal at the proximal pan of the metacarpus. From this arch three deep 
Volar metacarpal arteries descend in the geetiiuj, third, and fourth intermetacarpal 
Spaces and concur with the correspomtiiig superficial volar and the dorsal meta¬ 
carpal arteries to form ihe common digital arteries. 

The ulnar artery k much the larger of the two terminal branches of the median. 
It descends with the median nerve along the medial border of the deep flexor of the 
digit, and sends a connecting branch to the radial above the carpus. It then in¬ 
clines somewhat Laterally and posses between the superficial ami deep flexor tendon.*. 
Near the middle of the metacarpus it gi ves q£! the first volar metacarpal artery and 
divides into the second, third, and fourth superficial volar metacarpal arteries. 
The first volar artery unites wilh thu eomsptmding dorsal artery to form the "first 
common digital artery, which supplies proper digital arteries for the opposed sur¬ 
face* of the fii>t and second digits. The superficial volar Jirterifit descend in the 
spaces between the other metacarpal bom*, and unite near the EiieLacarjKi-phalangpal 
joints with the aim--ponding deep volar and dorsal metacarpal arteries to form 
throe common digital arteries. Each of the latter divides after a short course into 
two proper digital arteries, which run along the opposed furTaewi of the second to 
the fifth digits. The lateral digital artery of the fifth digit cornea from the super¬ 
ficial volar arch formed by ihe union of a branch of the volar interosseouB with the 
fourth superficial volar metacarpal artery- 

The rete carpi dorsale give* off four dorsal metacarpal arteries which descend 
in the intermehacarpal spaces and unite near the metaeajpfrphidangcnl joint* with 
the volar arteries to form the common digitals. 
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TIik! thoracic aorta supplies the Irv^t Time or ton piiir* i«f inter costal arteries, 
hut no anterior phrenic arteries, Ir gives off two or more cEsophngeal branches, in 
addition to the bronchp-cesopliageal, which uri.4Fa dense to or with the rixtli inter- 
coetal end ramifies in the usual maimer. 

The abdominal aorta, after giving off the external iliac arteries,. continues 
about half an inch to an inch (ca, 1-3 cm.) under the Iasi lumbar vertebra, gives 
off the internal iliac arteries. ami h continued by the middle sacral artery (Fig. 
624). This Email vc-ssw] runs backward under the sacrum and coccygeal vertebra 
and gives off branches in segmental fashion, Rix pairs of lumbar arteries fire given 
off fruin the aorta, the seventh coming from the internal iliac artery. 
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The ccsliaC artery gives off the hepatic artery and forma a short trunk from 
which the giksirir and splenic arteries ariiM?, The hepatic artery, after giving off 
several proper hepatic arteries, and the right gastric artery, winch paa^-s along the 
lesser curvature of the stomach nnd ana^totiiueea w-ith the left gastric artery, m con¬ 
tinued by the g^stro-duod eaial artery, Thid divides near the pylorus into right 
gastroepiploic and pancreatico-duodena] arteries; the former supplies branches 
to the pyloric part of the stomach and paracs along the greater curvature of that 
viM-ii* in the omentum and anastomoses with the left gaatm-epiploic. The left 
gas tric artery passes to the lesser curvature of the stomach and ramifies chiefly on 
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the left part of the stomach, giving off a branch which amiatoiiioses with the right 
gastric artery. The splenic artery giv T ea off paperatic branch^, and reaches the 
ventral part of the spleen. It gives off the left gas-tro-epiploic and a gas bo-splenic 
branch which passes to the dorsal end of the ■tpUen, which it supplies, besides 
spying off twigs to the left ejctmmly of the stomach. 

The anterior mesenteric artery arises close behind the corlinc. It gives off s 
common trunk for two colic arteries and the ileo-cscco-colic; the right colic artsy, 
a small vessel which goes to the right part of the colon, and the middle colic artery, 
much the largest of the colic vessels, which supplies the txwMwew colon anti 
part, of the left part of the colon. The ilro-ceco-colic giva off Heal p cecal p and colk 
branches. Anastomoses are Established between the colic arteries, and the ileal 
branch anuntoinoeea with the last jejunal artery. The trunk in continued as the 
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ftrti'iT of the small intestine^ giving off fourteen to sixteen branches i[Aa. jpjuiiales) p 
which form a series of anairtomotic arches in the meHStflJ near the bowel. 

Two phrenico-abdominal arteries {Av phremea? eaudales) comt off from the 
aorta behind the anterior mesenteric, and divide into phrenic and abdominal 
branches. Each phrenic artery diverges from its fellow in descending on the ah- 
dominal surface of the o ttfw paidiiig crus uf the diaphragm to the Ftenud part.. 
The cnci'lial branchE'a anaatomose with those of the opposite artery, the lateral 
branches with intercostal arteries chiefly. The abdominal arteries papa out warn I 
across the psoas muselea, give hranehesi to the lumbar miisclcs^ the renal fat and 
aditnalsj and ramify in the oblique abdominal p iwdfa 

The renal and spermatic arteries offer nn special features. 

The utero-ovarian artery divides near the ovary into three or four branches 














772 


CtBCDl^TOAT HrtiTKH OF TIIK DOG 


which supply the ovary and uterine tube 
and anterior part of the cornu of the 
uterus, soytuinosiiix with the uterine 
artery. 

The posterior mesenteric artery is 
small, It divides into two branches which 
supply the terminal part of the colon and 
the anterior part of the rectum- the 
Fortner (A. colics sinistra) passes forward 
along the left part of the colon and anas* 
tomesea with the middle colic branch of 
the anterior mesenteric artery- the biter 
(A. IncmorrhoiilaliB cranialis) anastomoses 
with the middle hemorrhoidal branch of 
the internal pudic artery. 

The circumflej iliac artery usually 
arises from the terminal part of the 
aorta. 

The external iliac artery usually gives 
off no collateral brunches* 

The femoral artery has the maial 
oourae in the femoral triangle and canal 
The deep femoral artery gives off the 
posterior abdominal and external pudic 
arteries by a very abort common trunk 
or separatcJy. In the female the external 
pudic divides into anterior and posterior 
branches; the former runs forward* flip 
plies branches to the superficial inguinal 
lymph glands the mammary glands and 
skin, and annstomnHcs with the mammary 
branch of the internal thoracic artery; the 
posterior brunch pursues a flexuoua course 
between the thighs to the vulva, where its 
tofininal branches anastomose with the 
Internal pudic artery,. In the male the 
artery crosses the medial side of the sper¬ 
matic curd and runs forward to the 
umbilical region; it supplies the inguinal 
Syniph glands, prepuce, and skin- The 
anterior femoral artery may arise by a 
short mamm trunk witli the lateral cir¬ 
cumflex. The former, accompanied by 
the anterior branch of the IcmuraJ nerve* 
dips in between the mrlus femoris and 
vastus medial is. The lateral circumflex 
mteiy puses forward between the s&r- 
toriua medially and the rectus lemorb 
and tensor fascia lata? laterally and wup- 
plfef? branches to thutse muscles and tbs 
glutei. In addition to muscular branches 
of comiderable siae, an articular branch 
( A ‘ supTuma) arises a little below 

the middle of the thigh and runs down- 
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ward and forward to the media! face of the stifle joint. The saphenous artery is 
lane. It arises from the media] surface Of the fem-ond a little bdow the middle of the 
thigh, descends superficially to the prurime! part of the tag, and divides into two 
branches* The smaller dorsal branch (Ramus dorsalis) pbsrps obliquely downward 
iuid f orward across the medial surface of the tibia to the flurion surface of the bock and 
gives off the second, ihlrd r and fourth superfid*] dorsal metatarsal arteries. These 
descend along the grooves between the metataresd bones and curb divides inlo two 
proper digital arteries. The plantar branch (Ramus plantaris), which Ls much the 



Lin nt D*a; Oi*i*l Vi ww. YwwV. 

i. Id 1 iTm*| Mtrry; an- ikriewMM uw <piuH*r I k 

Mmrr tibU vlccr: r. ■.pfaciwAi* ifn-ry IdwsJ S**P=a*: M*d pJ*niJ* ptm. *, p«lwii*n* ji-umJ 

d, p*riLPf«rih4 M<At*rwJ *ft**j; 4, fciWnw- 

k«-TV.; /. d«p japj t r ■awf’ a™l *rtwi«i a. ™n™ difiwl 

itw] donfej swvit*r-j ■«**», A. WHH hWt; «• *m™. 

Ekmtl ud fUuuj ■ridfim; ■. *v*v i rrifrfi di^tfcJ uwricii 
i, cdteiM ■Htnst 


larger* descends on the medial face of the gantrocfirmius and the long digital Eeior. 
It gi% r es off the lateral tarsal artery to the lateral surface of the tarsus, and at the 
plantar fare of the tarsus detaches the medial and lateral plantar arteries; these 
descend on either aide of the deep flexor tendon and unite with the perforating 
metatarsal artery to form the proximal plantar arch- The artery continuer 
down the middle of the plantar surface of the metatareus and divides near the 
melni , an>i>phB l langeal joints into three superficia! plantar metatarsal arteries 
(11,111, IV), Thfw v«sHda unite with three deep plantar metatarsal arteries, which 
descend from the proximal plantar arch and with branches from the dorsal meter 
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h&mal artorira, From these amu^tornoras four plantar -digital arteries rercult; el 
t hist, thu centra] two have a common digital trunk. 

The popliteal and posterior femoral arteries present nothing of epedoi interred. 

The posterior tihial artery U very Hmall p being replaced largely by the saph¬ 
enous It suppOea im&s to the flexor imisdes at the proximal part of tbe leg. 

The anterior tihial artery descends on the anterior face of tbe tibia and tarsus 
and id continue! as the perforating metatarsal artery, which passes through the 
upper part of the apace between the second and third metatarsal bones and concura 
with the plantar arteries in the formation of the proximal plantar arch. Bmdn 
muscular and articular branches, the anterior tibia! supplies the fifth dorsal meta¬ 
tarsal artery for the lateral side of the fifth digit. At the proximal part of the meta¬ 
tarsus it given off three deep dorsal metatarsal arteries which descend in the in¬ 
tervals between the roetatamal, hones and concur with the superficial donsal meta- 
taraol jcml the plantar arteries in the formation of the digital arteries. The latter 
resemble in general arrangement the corresponding arteries of the thoracic limb. 

The internal iliac artery i Fig. (520) run* backward and a little outward across 
the ilio-paoas, and on reaching the ilium divides into parietal and visceral branches r 
it gives off the seventh Lumbar artery. The parietal branch is the larger. It runs 
backward on the lateral wall of the pelvis, passes out through the bseor sciatic 
noU-Si, and break.* up into branches winch supply the musdc* of this region; this 
terminal part may be regarded aa the posterior gluteal artery* It gives off the 
following brandies: (1) The ilio-lumbar artery paw? outward between the ilio- 
psoas and the shaft of the ilium and ramifies in the gluteus medius, giving branches 
to the ilio-pwas and tensor fascim latpe; it may arise from the inUond iliac. (2) 
The anterior gluteal artery passes out through the greater sciatic foramen and sup. 
plies branches to the jdutei. (3) Muscular branches go to the obturator interims, 
coccyges, and retractor am. (4) The superficial lateral coccygeal artery (A. enu* 
dalis lateral Usuperficialis) piM» back at first on the lateral face of toetOttygeisond 
continues beneath the ekm along the side of the tail. The visceral branch is equiva¬ 
lent to the internal pudk artery ; it passes back below the parietal branch on the 
lateral face of the recium, refractor aru, and coccygeua Its chief collateral branches 
arc: (1) The umbilical artery* which pursues a fipxuous course and supplies twigs to 
the bladder, ureter, and ductus deferens. In the bitch rt gives off a large uterine 
artery which ramifies chiefly in Lhu body and neck of the' uterus and the vagina 
and ftnaatomow with the ut-ercMjvarian, ('2j The middle hemorrhoidal artery 
nriacs. near i he ischial arch, pfuuses upward and forward cm the lateral surface of the 
rectum, gains its dorsal surface, and anaartoniiosca with the posterior mesenteric; it 
supplies the rectum and the onus, together with its minwlcs and glands, (3) A 
amaJl perineal artery is detached to the perineum. In the male the trunk toms 
around the ischial arch a* the artery of the penis (A. penis). This ves&ci, after 
giving off the deep artery of (he penis (A* profunda penis), which enupphes (he 
arteiy of the bulb (A+ bulbi urathne) and enters the corpus nvoftuxum, is cokh- 
tinued bs the dorsal artery of the penis -;A. dorealia penis) along the domain penis. 
In the female tbe terminal branches of the trunk go to the vulva, vestibular bulb 
And clitoris. > 


The Veins 1 

The arrangement of the vouib i» p of course, corntLated in general with the 
arterial cyrtem, but a few upocial features are worthy of mention. 

Thc coronary smuj is a taq^ but short trank formed by the confluence of the 
cardiac veins; it opens into the right atrium below the posterior vena cava. The 

1 Many of lbs vd.au m shown in the pOwtratinw rf the ru-uric. 
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great cardiac vein ascends in the Mt InngitudmiJ groove of the heart to the coronary 
groovy, in which it courses to the diaphragmatic surface- Here it is joined by one 
or two lesser cardiac veins* which are satellite* of the right coronary artery, thus 
forming the coronary Hinuif, There is comnujaly a vein in the intermediate groove 
wnieh joins the great cardiac vein. 

The anterior vena can (Figs, 813,814) 1* formed by the junction of short right 
and left brachiocephalic veins, and each of the latter results from the confluence 
of jugular and brachial veins- 

The vena azygos (Fig- 813) is continuous behind with the first lumbar vein; it 
resembles that of the hyraCj and receives at the ninth or tenth thoracic vertebra a 

vena hemiazygos 

Two jugular veins art present on each aide- The external jugular vein is the 
chief vein of the neck; it is formed by the union of external and internal maxillary 
veins at the posterior border of the mandibular gland- The two external jugulars 
are commonly united by a transverse branch below' the cricoid cartilage. Each 
passes alung the neeIs on the sterao-cephaficufl, coverad only by the skin and cu¬ 
taneous muscle, dips under the cleido-oerricalisi and joins the internal jugular. 
The internal jugular vein is the satellite of the common carotid artery. It results 
usually from the junction of laryngeal and thyroid veins, hut in some coses it is 
formed by the confluence of the ventral cerebral and occipital vema- 

The external maxillary veto arises on the lateral nasal region by the junction 
of the dorsal nasal vein with the angularis oculi. Near the infraorbital foramen it 
receives the lateral nanal vein, and a little lower the superior labiiL In its course 
along the anterior border of the masseter it receives the vena refiexa, which arises 
in the pterygopalatine fossa by the junction of infraorbital, sphenopalatine, and 
palatine radicles, together with a branch from the cavernous sinus. At the ventral 
border of the mandible it is joined by tbo inferior labial vein, which receives the 
buccinator vein. The lingual vein is connected with ite fellow by a superficial 
transverse branch at the insertion of the stemo-hyoideu The. sublingual and 
submental veins terminate in a variable manner, but often form a common trunk 
which joins the l ingual- 

The internal maxillary vein arises from the pterygoid plexus, formed chiefly 
by dorsal lingual, inferior alveolar, deep temporal, pterygoid* and meningeal tribu- 
tarifffl. it reoeives the dorsal cerebral* auricular, superficial temporal, transverse 
facial, and masseteric veins, and often a trunk formed by the union of the ventral 
cerebral and occipital veins. 

The brachial and radial veins ares&tetlite* of the arteries. 

The uinar vain is usually double. It unites below the carpus with a branch of 
the interosseous vein. to form the superficial venous arch. 

The cephalic vein accompanies the ulnar arteiy in the forearm and joins the 
superficial venous arch below r 

The accessory cephalic vein arises from the union of three dorsal metacarpal 
veins Tt joins the cephalic vein about the middle of the forearm. 

Then? are three short volar metacarpal veins which open into the superficial 
venous aich. They are formed above the nietncarpQp-phaJangHal joints by the 
junction of the volar digital veino, of which there are two for each of the chief 
digits. The volar vein of the first digit join* the superficial venous arch. 

Each of the thief digits has two dorsal digital veins, while the first digit ban one. 

The portal vhu (Fig^ 625) is formed by the union of a common intestinal or 
mesenteric vein with the gastro-splemc vein. It receives the gastroniuodenal vein. 
The intestinal trunk is formed in the mesentery' by the confluence of veins from 
the jejunum; it receives on ileo-cfflco-cotic vein- 

The posterior vena cava, its collateral affluents* and common iliac radicles 
present no special features of important*. 
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The internal iliac vein ctur^pond? in rcganf to it* tributaries with the hranchea 
of the? p.rtory, except that in is not divided intu parietal and visceral branches. 

The external iliac, femoral, arid popliteal veins with their cbUateral tributaries 
are witeLlitc* uf the arteries. 

The anterior tibia! vein h usually double, and the posterior tibia! vein is wry 
small. 

The saphenous vein is the upward continuation of the medial plantar metu- 
tarml vein. It communicate* by a itu-gc branch with the dorsal metatarsal vein, 
and ascends the Lep aa a satellite of the saphenous artery and its plantar brand i. 
The recurrent tarsal vein is larger. 11 is formed at the lower pan of the leg by the 
union of dorsal mdUtfln&J and lateral plantar iuclatarsal Vein*, cmwra the lateral 
surface of the leg obliquely upward and backward, ascends behind thogostruenemius, 
and joins the femoral vein. 

The metatarsal and digital veins rest 1 mb It itl general t Ilfi eorrorponding vessels 
of the furrlimb. 


The Lymphatic system 

The cistema chyli is relatively large and is fusiform; it ts ventral to the lust 
thoracic and fined lumbar vertebra and k related vcntrcs-mcdially tq the aorta, 
dorsal ly and laterally to the fight crus of the diaphragm and the psoas minor. The 
thoracic duct paws forward to the right of the aorta and ventral to the vena uygoa 
aa far as the sixth thoracic vErtebra ; hare it crosses. to the left Face of the tusophagtis 
and runs forward* toms vmtraUy at the thoracic inlet, and opens into the left 
brachiocephalic or the Gotnman jugular vein, The duct may be Fangle throughout, 
but often divides anteriorly into two branches, which may thell unite and form a 
dilatation which receive* the left tracheal duet and the vessels from the forelimh. 
Other variations occur and the primitive pleriform arrangement persists in varying 
degree. The tracheal lymph ducts accompany the internal jugular veins. The 
right duel opens into the right brachiocephalic vein. 

The? mandibular lymph glands (Fig. 615) are commonly two or three in number 
on each side, but us many as five have been observed. They are situated in the 
angle between the Dimeter and the mandibular salivary gland, above and below 
the external maxillary vein.,. and covered only by the skin and cutaneus muscle. 

A an all round parotid lymph gland ia situated superficially between; the upper 
part of the posterior border of the maweter and the parotid salivary gland or partly 
of completely under cover of the latter. Exceptionally twu or three may be present. 

The suprapharyngeal lymph glands s usually one on each ride, lie dorsal to the 
pharynx, under cover of Ibe sterno-iiuiKtoidcus and the maodibulnr sail vary gland. 
They are related deeply to the rectus capitis ventrali* and the carotid artery, and 
tbe anterior end is just behind the oc ci p i toyman di bid aria (Fig. 433). Each lr about 
twu inciira tea. 5 cm.) Long in a good-died clog. In a good many cases a second 
gland is present 

Anterior cervical lymph glands appear to be absent in the majority of subjects, 
but in other cases small nodes may be present in relation to the anterior end of the 
thyroid fdfttid. It should be noted, however, that parathyroids may be mistaken 
for lymph nodes unless a mien tropic examination is made. Middle cervical 
lymph glands are apparently not present* and the same is usually the case in regard 
to titt posterior cervical lymph glands; but in cartes one or more of the latter 
occur on the Velltral face of the trachea near the thoracic inlet. 

The prescapular cir superficial cervical lymph glands lie on tbe serraLua ven- 
tralis, Jtt the anterior banter of the supratfplnatus, pmlcddal in a mam-of fat. Usu¬ 
ally two are present on each sidiv but there may be throe or only one. They are 
oval and are about an inch long in a dog of medium sise when two am present. 
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The itillir y lymph gland lies in ft HUBS of fftt Oil Ul* mPiilal face Of th? ilistal 
pju-t of the tere? majnr. It w dweoid and ift about an inch (ca, 5 pm.J wide in a 
large dog- ExBtgjtiflaaUy a second amalla? 


gland w present. 

The cubital lymph gland :.■- usually 
absent. When pffwnt, it is situated oa 
the mdid face of the long bead of Iho 
triceps or oil the bthda^ dnrsi. 

Intercostal lymph glands do not ap¬ 
pear to be present. 

Two sternal lymph glands Tf\ig. 613) 
are usually present, oni- on each side. 
They are situated on the coot* 1 of the 
internal thoracic vesaols, usually at the 
wornd stemehra, A third node may be 
pre^-nt in front of the mom constant one, 
and in gome cases, on the other hand, the 
gland is absent on one side. In large dogp 
the gland may he nearly an inch Wr. 

The mediastinal lymph glands are 
variable in number and arrangement^ 
None have been found in the posterior 
mediastinum, and the fallowing statement 
ii to be understood merely as an account 
of what is moat often found. Two ur three 
glands tHffl ftH y occur on the ventral face of 
the trachea, a?sophaRUS r and brachioceph¬ 
alic artery to the left of the anterior vena 
Wi; they are related ventrally to the thy- 
mus N when the latter is not too much re¬ 
duced. Others may be found on the lateral 
fare of the brachiocephalic artery. One 
or two glands are usually present between 
the trachea and the anterior vena near 
the thoracic inlet, and one or two are on 
the right side of the trachea, dorsolateral 
lo the right brachial artery. Another lies 
on the trachea at the crossing of the vena 
aaygoa over that tube. 

The bronchial lymph glands are usu¬ 
ally four in number. The largest one, (ho 
middle bronchial gland (Lg, bifurcation^) 
U situated in the angle of divergence of 
the chief bronchi, to which it is adapted, 
so that it is Boiiiowhat V-shaped, The 
left bronchial gland (1^ bronchialis sin¬ 
istra) lies on the left bronehus at its 
bifurcation and in the angle between the 
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aortic arch and the left pulmonary artery. ... 

Thr smaller right bronchial gland (Le- bwnehialw dcxtm> lira on the rightbroDchua, 
lateral to the irsophagus; it U not always present. The «pi»I bronchial gland (If. 
hmnchinlL* apical ie) is anterior to the root of the apical bronchus, m relation in 
front to the vena a*ygos, These glands are commonly black, and the same is 
true of the gland on the right side of the trachea in relation to the vena aiygoa, 
indicating that all of these glands receive lymph from the lungs. 
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Min iEtc pulmonary Lymph glands occur in the hn^t^thehruu^hfmhm. 

The lumbar lymph fluids are situated in the aublumbar region around and 
between the aorta anti poertcrior vena cava, Most of them bjt> very small and are 
difficult to find in the tat in which they are usually eralwdded. Their number ia 
™y variable; aa many as fifteen have been counted. 

Usually two large internal iliac lymph glands me present. The right one iks 
along; the posterior part of the posterior vena cava and the common iliac vein; the 
left one is rimiiariy placed in relation to the aorta and left common iliac vein. They 
may be two inches or more (ca. 5-6 cm.) in length and nearly an inch {ca. 2 enu) 
wide in large do@3- In some eases there Is a third small gland anterior to the large 
one in relation to the origin of the tireumflEJt iliac vessels, In most cases there ia a 
gland on each side of the middle racral artery, between that vend and the internal 
iliac artery and its vificfrtl branch. The gland may be absent on one side or there 
may be instead two ur three glands. 
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The extemsl iliac lymph glands are situated on the ventral surface of the psoas 
minor, hetween the diverging external and internal iliac veins,* They arc inconstant 
and variable. One may occur on each aide or two on one aide and none on the other. 

The sacral lymph glands are situated along the roof of the pelvic cavity and 
may easily escape notice on account of the fat in which they are embedded. Their 
ake, number, and arrangement an? very variable-. In the majority of subjects 
there ax? two or three glands on the anterior part of the eacrtHcoccygeiis vcntraEis 
in relation to the middle coccygeal artery. In aome caws one or two glands occur 
at the interspace between the sacn>eoccygeue ventralia and the eoccygeus* In 
other eases glands are present centrally or on one ride only or appear to be absent. 

The term portal lymph glands may be applied to those which occur along the 
course of the portal vein and Home of its affluent*. The larger and more constant 
of these am as follow*; One lift* to the left of the portal vein, on the origin of the 

of *** wmapaad tSskraally to iht d«-p cmgiiiiia] glanda 
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duodenum and the duodenal angle (or head) of the pane reaa. In most crapa two 
glands occur on the right of the portal vein and further hack along the mesenteric 
veio. Glands of variable rise and number occur in the gawtrcMsplenk part of the 
omentum dong the splenic vein and its radicles. 

The mesenteric lymph glands consist chiefly of two elongated nodes which 
extend from the root of the mesentery of the jejunodleum dong the course of the 
artery of tho small intestine and the corrcapondang vein. 

The colic lymph gland s comprise a variable number of nodea (5-8) in the meso¬ 
colon. One k at the origin of the Ueo-caHio-colic vein; a second one may be found 
here. One or two may be found in the transverse mesocolon and others (2-5) 
occur at the terminal part of the colon. 

The renal lymph glands, one on each ride of the aorta, are in relation, to the 
origin of the renal arteries; the right ona id concealed by the vena cava. 

Tho superficial inguinal lymph glands are embedded in the fat about the ex¬ 
ternal inguinal ring in relation to the external pudie vessels, In the male they are 
related medially to the peak; in the female they are commonly termed supra- 
mammary on account of their relation to the base of the inguinal mammary glands. 
In the majority of cases two am present on each ride h but there is often only one, 
and sometimes three occur on one side. 

The popliteal lymph gland is situated m a mass of fat on the gastrocnemius 
at the level of the stifle joint. It k between the bicepfl femuris and acmitendjncwua, 
but is more superficial than in the other animals, and hence is commonly palpable. 
It is oval and in large dogs may be nearly two inches (ca, 4.5 cm.) long and more 
than an inch £ca_ 3 cm-) wide. 


NEUROLOGY 

THE NERVOUS SYSTEM 

The nervous system (Systems nervorum) h a complex rnochaniani by which the 
organism \3 brought into functional relation with its environment, ami its various 
parts are coordinated. For purposes of gross description it is divided primarily 
into two ports, central and peripheral. The central nervous system (System* ner¬ 
vorum central*) comprka^Ca) the spinal cord {Medulla spinalis,!, and (6) the brain 
(Encephalon), The peripheral nervous system (Systems nervorum pcriphericum) 
include?—(a) the cranial and spins! nerves with their ganglia, and (&) the fiym.ps- 
thebe nervous system. 

Tbs division Into ^ntml mdi peripheral parti la quite arbitrary, Mid u u»ed finip]y w m. 
vuttn- &f convenleaw nf dtvudplkica. The fiber* cl which the oervea arv composed either arise 
ov epd wii hi n ihe central *yitvm, and therefor* eomtibiite in integral pAFt of Hi* letter. The 
fltrurturil uJ ftmelioCLal unit of the nrrraio iyslrm Li Lhr neurone* wlurh utitiauHi* of tlw cell- 
body, usually temicd the nervo-trli or cyteP, *nd all its ptf’Dtcsaea Tfar ppewe^ra mim up out- 
from the nU-ttody Mid crituiuct imptihes to or from the «tl; they vary exatiy In trngth, 
some bring I to- than a millumeCor Ignu, while cLhers extend from a «H is the atriaa] cord to ihe 
difliil end of a htnb. A nerve Ul CL«nposed til ttttt usually ebr]iMr4 in a pmEfrling 

sod LruulatiTui ibratb, nod uoLted into bundle by areolar ! i»me The ncuronra in the nrun anil 
Slrino] eon I ire embedded in a jrcruLiar bu pjwtiDK tissue termed neumetia. This conustn of a 

very iiiLnraW feltwork Of KljU-fibcTf, many of which an- rttiOrrLrd With the small glla-*fcLIfl nr 

afllrrcyi'»- In adeLtkin the nervous tiwu? i* llWted rliwly by n vaacUJair layer m CO&fioCtive 
twiw the pin niau?r, frunt which ingrowths extend into the nuron inbetancc proper, 1 

To the Halted eyo the central nervous system appears to be composed chiefly 
of two kinds of substance, white mod gray. The white substance {Sulratannu alba) 
b dead white in color and h spit in the natural state. It consists largely of mpdub 
I a ted nerve-ftbera, pocked closely together and arranged more or Leas* dearly in 
lansjc or Ktttall bundles or tracts (funiculi, fa*ckyli). The gray substance (Sub- 
atantin grbea) is usually brawnkh-fpray in color, often with a tinge of pink. It is 
softer than the white substance and much more vascular. It is composed chiefly 
of cell-bodies and nan-meduUated processes, In some situation it is modified to 
form the gelatinous substance (Substantia gelatines h which is pale yellowUh- 
gray and jelly-like. 

Ganglia are gray masses found on the dorsal root* oF the spinal nerves and 
on the course of many nerves. They ora commonly ovoid in form* but soma 
are irregular m shape and branched. They vary greatly in sire; some are micro- 
(icopic, while others are several inches long. They are enclosed in a fibrous capsule. 
They are composed largely of the cdl-bodics of neurones, but have connected with 
and passing through them nerve-fibers (processes) which extend peripherally and 
centrally. In origin and function the spinal ganglia belong properly to the central 
system, but it is curtomary to include them wstb the peripheral part in gr™ 
anatomical descriptions. 

Nerves (Nervi) are conducting; trunks composed of hundles of parallel nerve- 
lilere. They are enveloped in a fibro-ekatk eheath, the epioeurium h from wldch 
N*pta pzu^i in between the bundles of fibera; it contains the blood- and lymph-vessels. 
Nerves arc classified according to their central connections as cranial or cerebral, 
spinali and sympathetic. The groups of cdla of which the n^rve-fibere are proc¬ 
ess are termed the nuclei of origin (Nuclei origmk) or terminal nuclei (Nuclei 

* Limitation* of ipaoc and lbo purpw «f ih« wi>rk preclude coiuaderalsoD of the frarr 
ilmbure of the nerveua eyvtem, for which Mnpte liKuion it avuloble. 
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terminales) of the nerves, according as the Letter conduct impulses in a peripheral 
or central direction. 1 On the same bast* the ncrvcyfibeT* are designated efferent 
and afferent respectively. A bundle of fibers which pm*** from one nerve-trunk 
to another is called an anastomotic branch (Ramins annstomoticus). In some 
situations the exchange of branches between adjacent nerves is so free a? to con¬ 
stitute a nerve-plesus (Plexus nervorum). Tie term ramus communicMS ii 
properly restricted to branch™ which connect the ventral divisions of the spinal 
nerves with adjacent ganglia or nerves of the sympathetic system. The terminal 
twi^pj of Lhe no™ are designated. according la their distribution, a* muscular 
branches (Rami miiBcukrea). cutaneous nerves (Nervi cutanri), and articular 
nerves (Nervi articularra). The muscular branches an? motor in function, the 
cutaneous and articular sensory, but all contain vasomotor fibers which control 
the caliber of the blood-vessels. 


THE MENINGES 

The central organs of the nervous system are enelowd in three meninges or 
membranes. From without inward these: are: (1) the dura mater, (2) the araeh- 
uojdea. and (3) the pia mater. 


The. Doea Mater 


The dura mater is a dense, resistant membrane of white fibrous tissue; in the 
fresh state it is bluish-white in color- On account of the difference in its arrange¬ 
ment within the cranium from that in the spinal canal it is customary to describe 
it as consisting of two part*, cerebral and spinal; these portions- arc continuous with 
each other at the foramen magnum. 

The cerebral dura mater {Dura mater enrephalij is adherent to the interior 
of the cranium, and mey be regarded as forming an internal periosteum for the 
bonms here as well a* being an envelope of the brain. Its outer surface is connected 
with the bony wall of the cranial cavity by numerous line fibrous strands and by 
blood-vessels; hence it appear* rough hi many places when separated from the wall. 
The degree of atlhearion varies greatly at different points. It» moat firmly attached 
at the various projections, e, the petrosal, ethmoidal and infernal parietal 
craatSp and the internal occipital protuberance; also at the hast: and the foramen 
magnum. Before the sutures are closed the dura is connected with the sutural 
ligaments and through them is continuous with the external periosteum. The 
cranial nerves receive sheath* from the dura, which is thus continuous without the 
cranium with the epineurium and periosteum. Along the roof and ad® (except 
a* noted above) the adhesion Is relatively slight, and lymph spaces are said to 
exist between the dura and the bone. The internal surface of the dura u smooth 
and glistening, ranee it is lined by endothelium and is moistened by a fluid resem¬ 
bling lymph; it forms the outer boundary of the subdural space- In accordance 
with its double function the dura is composed of two layer®, which are, however, 
Intimately adherent to each other in moat places in the adult. .The venous sinuses 
are channels between the two layer* and are lined by endothelium- They have been 
described with Lhc other vchkcIh. Two folds or septa given off from the inner 
surface of the dura project into the crania! cavity between the gm*» subdivision* 
of the brain. These ait: (I) the falx cerebri; (2) the tentorium cewbelh, 

The JuIt cerebri is a eicklcHahaped median partition which is situated in the 
longitudinal fissure between the oerebral hemispheres- li is attached doranlly to 
the internal parietal crest, in front to the ethmoidal crest, and behind to the interna! 
uccapital protuberance. It* doraal border is convex and separatee into two layers 
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which enclose the doraal lofigitudiiial sinus. ItG ventral border is concave and 
lies over the corpus callosum. TJ» Ilk ia thick above, bMt much thinner below, 
and is Ln some pbic-r* cribriform. 1 

The tentorium cere belli is a crescentic fold which occupies the transverse 
future between the cetebelLum and the cerebral hnmUpheres. It to attached 
doraadly to the internal occipital protuberance and laterally to the petrosal crest. 
Ttfl ventral border is thin, concave, and free; it forms an arch (Incisura tentorii) 
over the mid-brain. 

The diaphragm sellie is a thickening of the dura which roofs over the pitui¬ 
tary fossa; it eov-pra the pituitary body and the cavernous and Lntwr.ftvp.ru™ 
tun Li sea. It is perforated cenLrahy by an opening (Foramen diaphragmatia) for 
the infundibulum, 

The Falx re rebel U, a sickle-nhsped fold fchidh ptnjeirui rato the mediae Hutch. between tht 
cm-l.<:Lij I'bnuuibtu'ri^ t& iciiii. 11 nal pnwr.l in ihf doriVMlkated, JUlimt U Theft; la 
sn^rriy a ils^hl thlckcmpg of the dun. 

The spinal dura mater iDura ranter spinal forms a tube around the apinal 
cord from the foramen ma gnum to the second or third segment of the sacrum. It 
is separated from ihe periosteum of the spinal canal by a considerable epidural 
space [Cavum vpidumk), which is occupied by fatty connective Ikime and veins. 
It is held in position chiefly by the sheaths which it furnishes to the roots of the 
spinal nerves, and in its anterior part by two ligaments; thp latter connect it with 
the ventral atlanto-oceipital membrane and with the dens of the aids, It is largo 
in proportion to its contents, but its diameter is not uniform. It is hugest in the 
alias, nmaJl in the thoracic region, and becomes very small in its terminal part, 
where it encloses the delicate f&um terminate of the spinal cord. 

The subdural space (Cavum subdumlc) is the cavity between the inner surface 
of the dura mater and the arachnoldea. It k a mere capillary' space which contains 
just sufficient fluid to moisten its surfaces; this fluid is usually regarded as lymph, 
which is replenished by filtration through the walla of the blood-vcsads. The 
space is in communication with the lymph paths of the nerve sheaths. 

Thk AJLAomuuKA 

The arachnoidea is a Yery delicate and transparent membrane which .is situated 
between the dura and pia mater. Its outer surface forms the inner wall of the sub¬ 
dural space and is covered by a layer of endothelium continuous with that of th& 
opposed surface of the dura mater. Between it and the pia mater U the subarach¬ 
noid space (Cftvum subarachnoidcaJe), which contjuas the cerebrospinal Quid. An 
toner surface can scarcely be said to ewt, since deeply the membrane becomes a 
reticulum of ftos fibers which traverse the subarachnoid space and are attached 
to the pia mater. The arachnoides fumkhes sheaths to the cerebral nerves from 
their superficial origins to a variable but usually short distance beyond the emer¬ 
gence from the sac. In the case of the optic nerve this sheath extends to the eyeball. 

The cerebral arachnoLdea (Arachnoidca oncephaJj), except in the case of the 
great longitudinal and tmnsverae fissures, does not dip into the sulci on the surface 
of the brain. On the summita of the gyti it iaso closely attached to the pia mater 
that the two form practically a stogie membrane. Its outer part bridges over the 
suici F and here the subarachnoid space is partially divided up by the loose arach¬ 
noid tissue into mtercommuntoattog cavities. In certain situations the arach¬ 
noids* is separated from the pia by spaces of coEteidFrabte depth and extent. These 
enlargement of the subarachnoid space am termed subarachnoid cisterns (Cisterns 
subarachnoidalc*0, In them the subarachnoid tissue does not form a dose network, 

■ In Ibe bora the posterior part of Lb# Fala cenbri doea not extend <Wc so Lb* amm 
MOonffl, and tht eeubnl tuiuiiphcrta am in cvaiwt and adherent to «uh otkfonr ftfniU 
irm ln the other umxuJi she hk dui not dsecn-d k fai ii in tbo hone. 
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but M&idats of a relatively small uumier of long, thread-like strande which travert® 
the cavity. 

! lThn. r ]:i|.f eiatem® 3 , r r- (l) the ranU-rtm rs.ajcna. *Lsrh H at til* KTi|Ek formed betwerfL lh* 
posterior far* of ihii cerebellum rind the dorwJ qE tbr ifaioiiiUa obktouU. 1 l comiDaos- 

ciia wilh tia fourth vtfiuiclc through Uboil opmnp in the ktK *b 4 behind with the widi 
011: ui i--hn»i<L n fACt of the irpinaj cwrl ! (2) the cbtema ponti$, on the vr tic nJ *unTrLrr of the jxtfLa; 
(3) the raalrnm bauli^ wfcdeh ties *4 the W of the HfebriLin tad in divided by the optir cbiwcpp 
mio ivo pane : ortem* rhumisiii is, eiatema interpoduiw^tarM , [41 tlw- euieraa Eosra JateraJiA 
tituatod at lIll- Low® port of the iac«nd fiamie and ccmtmiLoua wilh ibe ruo-ma. bwJk 

Along the doraal border of the falx cerebri the arachnoide* besra bulbous 
excrescence^ the arachnoid granulations- These an? enclosed in thm evaluations 
of the dura mater and project into the dorsal longitudinal srnus or the ponrfsoidA] 
riimiAea along either side of it. In some oases they are sufficiently large to exert 
pressure on the bone and produce in it depressions of variable depth. 

The spinal araclmoldea [Aradmoidea spinrib’j is eonimuoiiB with that of the 
brain at the foramen magnum. It forme a relatively wide tube around the spinal 
cord, w that the latter (enclooed in the pia) is surrounded by a very considerable 
quantity of cerebrospinal fluid. The spinal subarachnoid space i a traversed by 
fewer trabecula? than t* the case in the cranium. It is partially subdivided by three 
imperfect septa. One of these, the septum dorsals, is median and dorsal. The 
other two, the Ligaments denticulata* are lateral and will be described with the pia 
mater. 

Pia Ma t m 

The pia mater is a delicate and vary vascular membrane, which inverts closely 
the surface of the brain and pptnaJ. cord and sends pnrtcasee into their substance, 
ft also furnishes sheaths to the nerve* which blend outside of the dural sac with the 
e-pin curium. 

The cerebral pin taster (Pia mater encephaJi) follows, accurately all the in¬ 
equalities of the surface, dipping into all the fissures sad sulci of the cerebruiEj and 
into the larger fissures of the cerebellum. Its external surface, which forme the 
inner boundary of tbs subarachnoid space,, is covered by a layer of emlgthe-lium. 
From its deep "face numerous trabecula are given off which penetrate into the sub¬ 
stance of the brain, forming a path for the blood-vessel* and concurring with the 
neuroglia in forming the supporting tissue of the nervous substance proper. The 
larger blood-vessels of the brain lie within the subarachnoid space, but the smaller 
vessels ramify in the pda, forming rich plexuses. The twigs which penetrate into 
the gray matter are enclosed m pial sheaths. They are end-arterio, i. c., constitute 
the entire supply of the district which they enter and do not anastomose with 
adjacent vessels. 

Important folds of the pia extend into two of the great fimmrea of the brain. 
One of th™ passes in at the transverse fissure between the cerebellum and 
the cerebral hemispheres, end is continued so a* to overlie the third ventrfclej tt 
forma the tela churioid** of that cavity. Another fold passes m at the figure 
between the cerebellum and the medulla oblongata and forms the tell chorioidea 
of the fourth ventricle. They constitute paths for the deeper vessels *nd their 
edge* contain vascular convolutions which are known as chorioid plexus**. They 
will receive further consideration more appropriately later. 

The spinal pia mater (Pia mater apinslis) is thicker and denser than that of 
the brain. It has a strong outer layer of fibrous tissue, moat of the flbera of which 
are longitudinal. The inner layer is vascular and adheres closely to the surface 
Of tile spinal cord p because numerous processes extend into the latter from it. ft 
lends a fold into the median ventral fissure and also helps to form the median 
dorsal septum of the cord. Along the median ventral line it forms a band-like 
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cHfiltpning the linea aplendens, along which the vent ml spinal artery nina. On 
each MHIe the pia mater givefi off a strong tangatudimU band, the ligaroentum den- 
brulatum, which i a connected externally with the dura mater. The medial border 
ettcnJs id a Eixi c between the dorsal and ventral mots of the nerve#. The lateral 
bonier is denticulated and to a large extent free, The dcnEkulations are attached 
to the dura bet ween thi. ncrvC-rOob-:. 


NERVOUS SYSTEM OF THE HORSE 

THE SfIkaL Cord 


The spinal cord ' Medulla spinalis) is the part of the central nervous system 
which is fdtiiated in the vertebral canal. It emends from the foramen magnum to 
about the middle of the Hiemm. Ita average length is about 77 inches (ea, 193.5 
cdl)j and its weight about 9^4 ounces [ca. 270 gmu l*). 

It is approximately cylindrical,. but more or leas flattened dorao-ventraily* 
There is no natural line of demarcation between it and the medulla oblongata, but 
for descriptive purpose* the division in usually assumed to be at the plane of the 
foramen magnum, Us posterior port tapers rapidly ton point, forming the conus 
meduEmis, This is prolonged for a ebon distance by the slender filum termiaale. 

Forty-two pairs of spinal nerves are connected with the sides of the spinal cord. 
They are classified as eight cervical, eighteen thoracic, six lumbar, five sacral, and 
firs coccygeal. According to the 1 attachments of these .^-rica of nerves the spinal 
cord is divided into cervical, thoradc s lumbar > and sacral parts. 1 

In the cuibiyo these divisions correspond primitively to the regions of the 
vertebral column, but later, through unequal growth of the cord and spine, the 
correspondence between the two is not at all pjeact in the anterior regions and hs 
lost in the la-ft two. The lumbar part of the cord in the home ends at the junction 
of the fifth and sixth lumbar vertebrae, so that the roots of the last lumbar nerve 
must run backward the length qf the last lumbar vertebra to reach the interverte¬ 
bral foramen through which it emerges. The conus modulEaris reaches only to the 
anterior port of the sacral canal, so that the roots of the sacral and coccygeal nerves 
extend backward in the spinal canal for a considerable distance, forming a leash 
of bundle*, in the center of which lie the conus medulloris and the filum tcnninale. 
This afra^gL'uaent is expressively designated the cauda equmau 

Each pair of spinal nervea ii attached by ita toot-fibera to a certain length of 
the cord, and the latter ia, therefore, regarded as consisting of as many segments 
as there ora pair* uf Hen™ It ia to be noted, however, that there ia no line of 
demarcation between the sequent* other than the intervale between the root-fiberE 
□f adjacent nerves. 

The Kgnwmte *r* of diffnat Icfigtiui the kmgroL ihr third Us the abtth cervical, which 
iDwyit 1 h 10* 10, and S.ft cm, respectively. The npuuiJ nervae «r ia geiwral d«i| 5 fiaied wwud- 
in* to thr vrrtebr* behind which they nnr.ftr. fewn the vertebra] canal, la tb* m W k, however, 
there (vit eofht p**tm of betv» and nnlv aei en vrrtcbr* i here the Am nerve micra« \hr 

iEitcTV cflcbnd icinmm tif the alLu Jind the eighth between the l*fit rarvkal and the first Lliuncic 
Vflrtftbne- 


In the greater pan of the thoracic region the spina! cord is fairly uniform in 
si*e, but them am two conspicuous enlargements which involve the segments with 
which the nerves of the limbi am connected. The conical enlargement ilntumea- 
centia eervicalia) bagina gradually m the Efth cervical vertebra and fflibade# in 


1 In a hopw ahwii tfl.b hands tush these parts fl!> rm. 

in.},. 37 cm, {cm- lOS in.h and 1ft sel lo*. ft in.) irspeoiv^y (OraJcr). 


. 2ft in,}, 65 cm. (ta 34,4 
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the wsmd thoracic. It* maximum falWTO» diameter is about an inch (ca. 25 
unu.l and it* dono-vtartrtd nearly half an inch (cm. 12 mu}. The lumbar eolarge- 
(Iniumesi^efitLa hunbalie) w situated. la thn fourth and Efth lumbar vertebra;. 

It is a little; narrower than the ofirvi- 
cal enlargement, and ita dorro-vcutral 
diameter is alao idightty AlUtf. Be¬ 
hind this the cord tapern rapidly to 
form the tonus mednllaris. The tip 
of the latter is continued by a delicate 
glistening stmnd, thr filum tenniuJep 
which is composed largely of fibrous 
tiHsue continued from the pin mater, 
covered by arachnoid. 
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The surface of the spinal cord ra 
divided into two similar halves by a 
dorsal median poore and a ventral 
median fissure- On either aide of the 
former is the dorso-Lateral groove Sul¬ 
cus dorsalis lateralis)* at which the Ebera 
of the doraai nerve-mote enter the cord? 


it us faint except 4t the enlargements, and b represented by two puuj'w jttjM *ret 
cervical segment. The veatml root-fibers as they emerge frr-m the cord do not 
form a continuous series, but arise from a son* (Are* rodiculsris ventialis) 3 to 5 
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turn, m width, a little lateral to the itntrJ median Smutei, and no groove La found 
here. In the greater part of the cervical region and the anterior part of the thoracic 
region t hen? is a shallow dorsal intermediate groove {Hulcaa mterniediug dor«nli*l a 
short detainee Intend to the median groove. These grooves indicate the division 
of the white matter pf the cord into columns to be described later. 

Examination of eroias-Bcdt Lotus of the spinal cord shows that it hi a Lila to rally 
Bjimnctrifal structure, incompletely divided lute right and left halves by a ventral 
fissure and a dorsal upturn. The ventral median fissure ■ Flyura mediaua ven¬ 
tral is) is narrow and penetrates nearly to the middle of the doreo-ventral diameter 
of the cord. It is occupied by a fold of pin mater. The dorsal median septum 
(Septum mediumm dorsal e) is a partition which descends from the dorsad median 
groove to about the middle of the cord. It apparently consist* of condensed ueu- 
rogha with art admixture of pial tissue. The two halves of the cord am connected 



Fm. G2S.—CkoMiCHHi &f SrofiL Cotb l'™ F^uhni un m Pxrr Scbem*«i!, 

j , Etenfel «hms3 -V, tiwil raJumr; .t. mtnj «rfijTi|tt: 4. 4mmJ hw* r 4, ¥*aLfmJ horn ; € , pi r ^ - , f — ^ 

«Ul-WifilHiU■*, 8. ntLril nuJl K d™l -TrtHTI ]\ ri>. IWuf»^ ff.-k—J.-™-,™*: i J r Tttilnl n*TTV-TOOtt. 

M, fh&ua.-, t L PPPMI TW^ri: jJ h UibffTITWbfMl teajurn.; If, xjtJi «| nfMm; JT„ ti-LihirmL ; JJ, JujJ 

■Uf*r (F*T^«xHfid ■ [ill If fcw iMfikS; jrp r JimiiiruUiuw- £>, Jp, Vnnitiklinjj v™-.r M «hh; jf, Tniijdl* 

vUfeJ wlHT. it- bwfr trf Triutifi. 1b wbJiilma uni «ih«vW i|wm ui tinned by iblurM* trab«- 

U*. Tfe* mri#r put of ib uuancbi uuj th* n«ur wp k 4 ifcan. 

P,. uutmdissUrai of gray and white sdbatanra. The gray commissure (Commiasnira 
gritsea) » a trajiMveiso band of gray substance at the ventral end of the dorsal Bop- 
turn, It is traversed medially by the central canal of the cord. The white commis¬ 
sure (Comminttira jiiba) is a bridge of white subatanee which connects the ventral 
columns of the cord over the dorsal cud of the ventral median fissure, and con- 
stiluies a conducting path from one side to the other. 

The central canal of the spinal cord (Canalb central!* medulla? spinaJig), the 
spinal vest igp of the lumen of the embiyoiml neural tube, is a minute parage which 
tunnel- the pay commissure, [t open* at ite anterior end into the posterior part 
of the fourth ventricle of the brain, and its terminal pari in the cumin* tuedullarie 
forma a slight diktat Lem. the ventriculus terminal!*. It in lined by epithelium 
and is surrounded by n layer of modified neuroglia (Substantia pi*ca centralis). 
The pray substance of the spinal cord as seen in cross-sections resembles roughly 
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n capital H h the cross-bar of the Letter being formed by the gray contmbmire. 
Each lateral part is ctMisidered rs coni»isting uf dorsal ami ventral gray columns 
(Coltimna grisjea doRsalis, ventmlifl), which appear in cmfls-eerti«n as the sandalled 
hems (Cornu doraale, vtntiale)* Sn the greater part of the cord the dorsad column 
or bnra U dangated and narrow and taper? to a point which extends almost to the 
Burfoco of the eord at the attachment of the dorsal root-fibers of the spinal nerves. 
He flpci or tip consMa of gray substance which is filter in rotor and 3«sa opaque 
than that of the ™t of the bom* and is termed the substantia getatinosa. The 
ventral fioiumil or hom is short, thick, and rounded, and U separated from the jair- 
fact of tbs cord by a thick layer of while substance, through which the fibers of the 
ventral roots of the spinal nerves p^. From the middle of the cervical region to 
the lumbar region dun is a medial projection of gray substance on the ventral 
part of the dorsal column;: this b the nucleus dorsalis. In the anterior port of the 
cord there is an outward projection of the gray substance at the bw? of the ventral 
horn; this is termed the lateral column or horn- The demarcation between the 
gray and white substance is in many pfoe** indistinct; this is ospenally the ease 
laterally, where process of gray substance extend into the white mibsstacee, pro¬ 
ducing what is known a a the formatio reticubm- 

Cywe-neelikitBi □£ IV apiaal cunl present the following grows regional character:’; (1) The 
cervical cord near the mdiit in a^aiptHHd ttorso-veiH roily. It* width b about IS mm. 
itn grvntral EiutLnra* afc»ut S mm. It ban dunally a deep median gulnu* ukS a dutuii'l dcn§» 
lateioJ huIclui lateral (grooves an oiao pnwnE. The dorsal cornua arc Mbndr everted. Each 
hey? an expanded brad, which comes very close to the luifnt of the- cord, and ha" on e-air-Mire 
rtp of eiibetonlas gelatin***- J IV MCk 1ft distinct, The ventral QM wm at* abort and blunt and 
diverge vl i j“V hide The mv conuniramc: ja about in the middle of th« sectinb., nci-i '2 .j i:iin. 
to Seortli ActnTdlsg to Deris, the column bctwoM tbs median and klUftl pvovp du rally 
la thaTuiUcuiys runretm, llu^ fuflicuius greeds beEnr Wry heluIL ned noL showing on the MffitaH 
Ln ill in j-rtirj-ii. i n the middle of the cervical region the diameto™ art about 10 mm. and 10 mm, 
mineciivpLy. Tbs venlrel surface u? anmcwhati flaKciirtd. Tho donud eurntta. have pointed enda 
and turn dwi4«llv aaitenid. The ventral enmua ore abort and thick and are directed very 
■Itghdy qiitinod; their ends arc about 4 r jun. tm m the ventral surface, Thr ftrey commissure la 
I wt above the middle of the section and i* about JJ mm. bog. Tbe cervical cnUrgemcnt mteiituii 
about 25 mm, tremrrerwdy and 12 mm. vertically. The dor™! cornua are smaller than the 
ventral and have a large e*p of mlnlaMia geLatim**. The rentrel rumua are abort and thkk, 
curve strongly outward, and are ohaut ^ mm. tram the ventral surt***. Each beam a p^unence 
on Lta medial side n war the bare. The gray cuoimwaure u conawierehlj abon the middle nf the 
seed oft and is about 4 mm. Inqg. (2) In the middle of tha tbufaelr region the croM-ecetieu m 
Uooaw^ the ventral surface 1*1 ns the more atroiuly eun-vd. Th* tramiveree tlimneter is about 
15 mm. and the damm-ventral about 10 mm. Tbo gray column" m tOyrtlurr the my 
K Mimbwin . bring ooly ahoul I mm. in length, and kvmg eoaoldsably oInivp the middle of the 
section. The doreal cbmna are iihurt and have jdiskdy enlan^d The ventral onnawa have 

a utiiffflrm dlmmeter. turn vwy httla nutward, and end obmit 3 nun. from the ventral surface. 
(3) The. lumfcau- riditg^ment is much flattened, wsdoHy donaUy. Tho tronsveree dtameler l* 
about 22 mm. and 'the dorso-ventral i? to ram- The cornua ore very large. The ventral cottuia 
are tJilfk and rounded and turn sborply outward; they r*d dbout 2 mm . from tbc antral sure 
foet The dureol cwnua are smaller and aborter and do not divergt no atroatfy. Tbe grey com- 
■oimmre 1" about in tli-tr middle of the ftretiob and is about 3 mm bjnir- bi tbi= tboi lu.iu1.ar 
vnrtebre the cord ip about 3 mm. narroirrT arA thklrer, and belli surfare* aro about equmlly 
flnwL The dorsal corenta ore tmailcr, constderelnly evcrUd, and ronatjicted m the middle. 
The ventral cortiua are ver* short upd do not turn outward. (4) 1* fhe first laereJ v^rtrhra the 
herd is almost round and Li £ to 5 mm. lb dLamelef j the cornua ore relatively very large and the 
commissure has f he form of a high intemscdLsto maos- 

The reotral horn contains Large ceiki, the aww* cf which emerge, op the fibcm of the ventral 
nerre-rbbla (Ksta redtrul*jia)> The umnea of many cells cp» to the opposite, side in the white 
eabimuwure aod ubm out in a irutrai root nf that side, or enter the wWto substance and para 
forward and backward, ueociating wtoui segmenta oT the oord. Home pass to the ventral brnm 
of the oppoeito side at the same or at dtflTH^rent kvcb-. Otbere pa m to the penphewy of ihe K'fd, 
into the cerebellospinal fa** mi I us, and ertend to the cciehelium. Scattered through the ftray 
BukmLanrT ora many smaller erfk with axoBiw which pursue a dwfl oouive and sene to connect 
different porta of the gray fubfUnec. 

Tht? white substance of thp gpinal eord i b divided into thra paim of calumns- 
Tho iWol columns (.Funiculi dorsals) tie on either kde of the dorsal median *p- 
turn and extend outward to tho doiw^lateml groove and the dotal gray column. 
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The ventral columns (Funiculi vi-ntml us) an* .situated on pithcr *-ide between the 
median fijs&ure nml the vent nil gray columns. They aft cotineetcd above the fuatnv 
by the white commissure. The lateral columns Funiculi laleraJeisi art lateral 
to the gray mlnmru on either *jde; their limits are indie-ated superficially by the 
donsodatera] groove and the emerge nee of the ventral root-fit>rrH. The inter¬ 
mediate groove (where preoentj indicates a aubdivkbn of the domal column into 
two fasciculi m tmeta; the medial of these is the fasciculus gracilis; the lateral 
one is the Fasciculus etmenrus. 

The amounts of gray and wlute substance vary greatly in different parts of the 
cord both absolutely and relatively. Iti rrc*s-9eciion the absolute areaa of both 
are greatest In the enlargements. The retail w area of gray flubstance is smallest 
m the tbrir&rir regioi] (except at its anterior end) f and increase^ from lb* lumbar 
enlargement backward. 


[nvrat^tifjfa havr nhpwm ihat in rr.^a the rolumna of white ^uhataciee ar^ subdivided lain 
fasciculi Or trartH, which oQiwtHuhi defmiEfl conducting paik* of greater ur Lem lrbrlh Our 
kaamicdgG' nl the iiarui in ( be ctouwwlicated flsiLnuile l& very hrailted, and u ls quite an-Hofr- m 
anFrrpnce* fruiti ihe arrange mens in iratn. As evldrnro uf thin it cimy be nniisk iI.hil ihf vend nil 
cvkcl'KifpiJud uf •Xi.tvvi pyrabiklnl bart of than rjuinU lie rooitgiLj«d |U euctl. 

The duraa] white mltiiniu ctubUiiL matfahy of tuo wti of uooa. The liTertnl or tehenry 
**rin™ whirh pome finan lh* cells nf ibe spillil gurijtLft enter OJI the deified roots uf the npiimJ nerv** 
*nd divide into two hrmchMi in the vicinity of the dtamU gray rrliBcnn. Tbt milci-kit tWnochr# 
form the dirocl sensory pith to line brain and extend in. thr :^til nti 4 :! cijtip*Ius and fisci cuius 
grarili* or ooffttpondLog traeU la nuetd in the medulla oblongata. The poalertor Itranchrai 
eXLeEuI backward for varying distune** and [i'T off numerous collaterals to cdln of tl* gray 
column, ihu* fnrnLl OR |}*n nf the Eliccbauiim for t ho mMiLatioii of rrfli'i, arlsim. Fwkpw! ™31a|jrratt 
cron a k (he white c^nirnisflurc to the Djtposile .Hide. Many uf iIhhw Fql^nm cotleebd in Ibo 
comma shaped Iracl between £b* faM-iculLui graciLi* and njne*tiis. 'tTie second eel of axoties 
■nef'a rrotii the alnnller enLL?. of the gray cnlumn Tbej ante r the white suletouice, divide ifibh 
■aitefiaf and pewteriur bran^bEw, fersmng tbo fasciculi proprii ot gnmnd buadke uf |be coni. 
Swna branehei to the oppeslc aide. The funclioD oF tbi* act of oximrai b ehkdy to nmu h- iit^ 
Tiriouii. levels of the cord. 

The lateral Hduinoa contain stsate uuinni nf ibr dririml ncn'f-rooliij wlijcFi (in man) arc 
pouped La tie tnarmhal t™rt of l4TOAU=r» intttatfMl ju^ i:tr>rul to the apex of the doraal horn. 
Tlbc ce rebel 1 ii9-|ILnot forn- jiruLuii (diperi ccrrhcilar tract +-r ITcebsig'i exteaiis alohK the periphery 
nf the Lateral column. It cnntainH the axonce of the re-IEe of the nneteua daraolki (Clarke's coLiunnh 
which prc<ccd to thf nic^Julla oblongsU and enter the rerrl-ielLum by ihr nutiform body. The 
m' iroaplnal tract (vf MoJiokow> npEwMfa to lake the olnne ■ if the l.n rnil cerobnapl nal f om-i'i-iJiui <ir 
crowed pymmJdil tract of asiori. It li« at ihe Tiwdi*I stLc th* eepeliHlijepiTiil fajurtruht*. Its 

fitiera an.Hu in ibr bucJrua mber of the mld-lirain. erow the mod in n plane ' In i ..nf FonJk 

and iiarw backward m ibe logmentum and medulla o-Moogala to the lalened crihjmn of the cord. 
St m a linth for mntH>r impulses eomiiut from the eecebnaJ ctirtes and the cerebellum. The laleroi 
fa^-iru.ii j preprint or Rround-bujidlr is d^ply ucuated at the mde of the gray coItJraJL* The 
bulk of its Fit-era are axoDes of cell- uf tJvn di r- -.: p4ibqei whifh divide Lblo aiiteHor and pewberior 
Ijratichefl. They are tnterwghurti Lai paths w hlrh ftyifnn-iate -diflercni Lrvrbi of ilw #p»y vutvlanee of 
iha emtl. The siRpiticabce of the refpaininji ftbec* is not yet knrttb 

The vebtral wtule «dumci!i uot eonlaio a ventral cereUHnesMiuil nr direct pyramids] lnwt F 
as Ira man Thrnu in a rkmalS trai't (TaKfcuhai IraIracomicli**araHa i-entralle) dorHiil in the white 
eommtsiire,. which »|wit« il From the net of the ventral column. I t cxU^tds In |h«i middle of 
Hie thoracic Mpcm Et conto-ts of ijitt-riM'Rrnrnlai abd contaiJta in anterior (mrt -if 

the rt-rria] CiifU in the sihwp arad g.iai bath CTT 1 W«| Ii-wil direct pyramidal Hherw. The diwiiifjnjr 
if! re I xr 11, wp I bal faacirulun c^UPtls from the cerelHri lum the lumbar region. In ihr reeviesf 
rqpran it ncrupis^ a ^niiluaar *zr* aKieh mtchee alEncwt to thr surface ventbi-laleraltj- Seat terdl 
fibera bclonsin* it lie in ttv- riK'dial part or the ventral roluitm E a H»rteririrly it dmnnvjhte 
in MLi-e and come* to wcupy a pecition next to the- ventral biediaiL lunurc. oorreapoivding: to the 
fudro-taar^ital faacieulua of man (Deader). 


The Bsmpj 

The bftin [cucephalun) t^ the part of the central nrrvnna RyHlc™ that Is 
situated in the cranial oavity. It k the rnlnrgeri aad highly madifietl cepbnlie 
part of the primitive iMinral tube. It confairttke in groat part in =ri*e and shape to 
the cavity in which it lias. Ita average weight without the durw mater ia about 
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23 oudoh (ca. 650 gm.) h and forms about f of I per cent- of the body-weight in * 
subject of radfoxn rise. 

It is desirable to examine the general external configuration of the. brain before 
aiudjiug ita various parts in detail. 1 

When divested of its membranes and vu&adi (Fig, 629), its ventral surface or 
h M P present the median brain stem (Csudex arwejduli), which Ls continuous with 
the spuml cord without any natural line of demftreatkm; it dhides in front into 
two branchcst, the cerebral peduncle#, each of which disappears into the mass of 
the cotresponding cerebral hemisphere. The brain stem conidsts of three pariff. 
The medulla oblongata is the posterior part which extends forward as the direct 
continuation pf the spinal cord. The pons is a transversely elongated ma^s which 
appears to turn up on either Hide into the amhdtam* The cerebral peduncles 
(Peduncuti cerebri) extend forward from the pom and diverge to plunge into the 
ventral part of the cerebral hemispheres. The area b^'tween them is thtf inter- 
peduncular fossa. It is largely covered by the hypophysis cerebri or pituitary 
body, a yellowish-brown, discoid structure, which is connected with the base of 
the cerebrum by a delicate tube called the infundibulum- 3 On drawing the pitu¬ 
itary body gently aside,, the infundibulum is seen to be attached to a slight gray 
eminence^ the tuber cinerama- Behind thk Ls the mumnQiary body (Corpus 
mamnnllsre), a well-marked round prominence- The posterior part of the space 
U perforated bv lmmtt OUa opening* for the passage of small arteries, and hence 
k termed the substantia perforata perfiterior. A large band of white matter, the 
optic tract (Tractus opticus), cro^sr^ the anterior end of the cerebral peduncle 
obliquely, and unites with the opposite tract to constitute the optic chiasm (Chi- 
affirm opt5cu hi) f Mid form the anterior boundary of the interpeduncular foss®. 
Ahove and in front of the chiasm the hemispheres are separated by the median 
longitudinal Assure, In contact with the anterior extremity or each hemisphere 
is the olfactory bulb fBulbus ollactorius), ao oval enlargement which occupies 
the ethmoidal fossa of the cranium. This appears m a gray swelling on a wide 
flat band, the olfactory tract (Tracts olfactorius), which L=i continued behind by 
two divergent bands, the olfactory striae. Tfr medial stria (Stria medialifi) dis¬ 
appears after a very short course on to the medial surface of the hemisphere, The 
lateral stria (Blria lateralis) is larger and longer; it ftm backward, inclines at first 
outward and then curves medially and dbiuppeftm on the concealed or tentorial 
suriaoc of the hemispheres. It is separated from the Literal cerebral gyri by a dnF 
tiurl groove,, the sulcus rbinalfs- Along the medial side of the atria are two end- 
nenceff. The anterior of th^‘ Ls the trigonum otfactoriumt a gray elevat ion Hituatcd 
in the angle of divergence of the medial and lateral strias. Behind this is a depreiF 
«ion F the fossa lateralis, which is continued acm^ the lateral stria and sharply 
limits the second and much larger eminence, the piriform lobe. 

The superficial origins of most of the cranial nerv -ew are visible on the base of 

The olfactory nerve-fibers join the convex surface of the olfactory bulb and 
give it a ffboggy appearance in spec ini erw which have been removed intact a 
difficult proceeding. 

The second or optfc nerves converge to the optic chiasm. 

The third or oculomotor nerve arises from the medial part of the cerebral 
peduncle. 


* Tbr dtaeriptimi spvta litre « intended to prrarat the chief in ** l ^ n . ljrtlB “ 

they may be "luULed in slU d^sectJiiir-TOaaa. The vcwtb *nd [uemhrwiffl, wmch mnt bs rxmm- 

i the hewn, lip iafimdiMuin u Uiely to b*i Ifcfld Che 

hypophysu Jefl in the enu^um. in Uiui cam there if * JuUfcti apeainjE ©MimuiuimU* with 
tfiei tbitd veastririe. 
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SEEYQDia &rtrrEn of the uobse 


Thn fcurth or trochlear mure may be iteen emerging between the pone and the 
cerebral hemisphere, but ita fionnedion with the brain is myt visible. 

Tbn AM or tr% ernrnflt oeire I a ronnected with the lateral part of the puna 



The sixth or ibdiimt nerve arises just behind the pone end Enter*] to the 
pyramid of the medulla. 

The seventh or ftriil ami the eighth or temietk nerves arise dose together 
juat behind the pons on the extremity of the corpus trapesoideum. 
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The nintli or glasso-phaiyngeab tbr tenth or vagus, and the eleventh or spinal 
accessory nerves are connected by a linear series of roots with the lateral aspect of 
the ventral surface of the medulla. The spinal part of the accessory sm rvo comes 
forward along the edge of the medulla to join its medullary root* 

The twelfth or hypoglossal nerve arise* from the posterior part of the medulla 
■Jang the lateral edge of the pyramid. 

The part* that ore visible when the brain h viewed from above arc the cerebral 
hembfphcna^ the □erehdliim* and part of the medulla oblongata. The cerebral 
hemispheres (Hemuphtfrla cerebri) form an ovoid mass, and ore separated from 
each other by the median longitudinal fissure (Fiasura longitudinal is cerebri), 
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in which the fall cerebri it riuiatad. Their surfaces in marked by thick ridge*, 
the gyri cerebri, separated by suki. The upturned ends of the olfactory bulbs 
are seen in front of the frontal pole* of the hemispheres. The occipital poles of 
the hemispheres overlie the anterior port of the cerebellum, from which they are 
■separated by the transverse fissure (Fiasura tranaveraa cerebri) and the tentorium 
cerebdli contained in it. The cerebellum is a much smaller rounded mas* which con- 
ceala the greater port of the medulla oblongata. Its surface is divided into a middfc 
lobe, the vermis cerebeHJ, and two lateral cerebellar hemispheres (Hemisphnia 
OttcbeUi). It is marked by numerous gyri and narrow sulci which have m general 
a trwMveree direction, The posterior third of the medulla oblongata i* not covered 
by the cerebellum. 

Tb* brain 1* darafcwd t™ the txv*nd* d cephalic part t* the Mural tab* of the *mbry*. 
Tl» pracw muriJTwirt d tUckesiw, fleacm* and uwqid growth and fisMa «i 
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various p*rlB of the- tube- In tb* higher animal? the result ia thnt tin? tubular rhametj-f of the 
brain U uni very evilfliL, since the lumen coona to ecrcujurt of four irregular cavities, the wwireal 
TarirHtl, -wKLeIi exp cnfLttnSU-d by itMtcrfr p*tart#eg, Tbr- cube i* first subdivided by two TOfl- 
rtrirtions into thiw bruin veeicJm, trmirel rnepprtiveljr the Jiind4inun or i+wmdiw-.ceFilLJilun, the 
a kid-brain or mesencephalon, and the fore-brain or proeeDcephiJoEi. The hind-brain pvra iW Lo 
three Kooeklary segments and the ftra-linift to two. The oniuerad table indicate! the origin of the 
prrnrijmi PilrnrliEmi nf the hilly drVekt>«i bnuu from tbr JnriniiltVr VwirJea. It tuid become 
eustotnafy to describe the bnun with refmmoe to id ranbrynlugasd relai k rtu! 
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THE RHOMBENCEPHALON 
TMt ATedULLa OBLONGATA 

The medulla oblongata (Fig*. 629, 632 F 635) lies on the bamlm- part of the 
occipital bone. It is quadrilateral in outline, but much wider in front thin behind, 
and compressed dofscH-vcntrally. It* length, measured from the root of the first 
cervical nerve to the pons, k about two inches lea. 5 era.). 

Its ventral surface is convex in the transverse direction, and presents a ventral 
median fissure (Fi^rum medians ventrafis), which in continuous behind with the 
aim iEar of the spinal cord. The posterior part of the figure u faintly marked, 

hut in front St becomes deeper and ends in a small depression (Foramen ttWtina) 
behind the central part a transverse band, the corpus trapezoidemn. On either 
aide of the fissure k a rounded tract, the pyramid (Fyrsmis), which is bounded 
laterally by & faint groove (Suhttis Intermedins ventral!*}- The pyramid* join 
the pom in front; behind they become narrower and disappear into the substance 
of the medulla, in which their fibers intercross, forming the decussation al the 
pyramids (Decues&tio pyramidum}. 1 The superficial origin of the abducent 
nerve (N, abduqans) is just Intend to the anterior end of ibo pyramid. The 
corpus trapefcofdaum Is a transverse band which extends acrofw the surface imme¬ 
diately behind the pona It ia crossed by the pyramids, which cut off a small 
central part. The lateral part extends out to the roots of the seventh and eighth 
nerves on either side. Behind the lateral part of the corpus trapewideura there 
is a variably developed rounded eminence, the tuberculum CaciiJe. The rootr 
fibere of the hypoglossal nerve form an oblique linear aeries lateral to the posterior 
part of the pyramid. 

The dorsal surface is Largely concealed by the cerebellum and forms the greater 
part of the floor of the fourth ventricle. The dorsal median fissure (Fiosura 
medians dorsalis) r the direct continuation of the corresponding groove of the spinal 
cord, extends forward to about the middle of the surface. Here the reattfonm 
bodies, which constitute the Ups cf the fissure, diverge to form the lateral boun¬ 
daries of a triangular depression; this is the posterior part of the rhomboid fossa or 
floor of the fourth vcntrkk of the brain. The dong-lateral groove winds outward 
and forward to the lateral aspect of the medulla, where it presents the roots of the 
glossopharyngeal, vagus, and accessory nerves. Lateral to it k a distinct oval 
eminence on the anterior part of the lateral column, termed the tubcrculum dn- 
ercum. The central tonal of the coid. is continued in the posterior part of the 
medulla, inclines dorsally, and opens in the posterior angle cf the fourth ventricle. 
Hence it ia cuetatnsjy to distinguish a dosed and on open part of the medulla. 
The dor&aj aspect of the latter, which k concealed at present, will be considered 
later in the description of the fourth ventricle. 

The lateral surface ia narrow behind, wider and rounded in front. Ftom it 
the roat-fibera of the ninth, tenth, and eleventh cranial nerves arise in a linear 
wriee, and alongside of it the spinal part of the eleventh nerve posaet forward to 
join the medullary root. Close inspection reveal* the presence of atria which 
curve vent rail v and backward from the aurface of the restiform body toward the 
hypoglossal root-fibers; these are the external irtuate fibers (Fibre arcuates 
extern®). The mess between the lateral aspect of the medulla and the cerebellum 
is occupied bv an irregular m ma of villous projections of ths pk snater ? containing 
tufts of vessels; this ia the chorioid plexus of the fourth ventricle, and is the lateral 
edge of the tela cborioldea of the ventricle. On raising the chorioid plexus, it is 
Seen that the tela chorioukn is attached to the dorsal aspect of the medulla, and 
reinforces hero tlie wall of the fourth ventricle] also that the restiform body ter- 

t The deeunHalLon varies Hiiptrficially iri difieMnL Epocuanu- to *£tfa# there u a distinct 
BOpwflrild rxiwsmR at ftb*m so that the SM-diorv fwurt is practically efTnccd at to pouLt, 


NEBYOtlS ftWHSl 0 ? TH 1 HOBHE 


in front by entering the base pf tho c«f*belltim h forming its posterior 

pedtmde. 

In the medial thr fiber tracta oT the apinsl wwd richer trjrnitiale in the nuclei of Lins grey 
pmttirr iw undergo dhianRf-ii :p Lhrlr rrLative position and new tmnt* P^naf- The gray belief 
H highly modified arid form* m.w± which tutvr HO hOEuoUlgUf* III (he COTth The wntTui card 
or the 3cm J jmji of the tnfriulla b surrounded by a thicker layer of gray mutter (hum ii the cw 
in Lhn spIJiftl coni- A* thr medulla. Opens out this p'ly mfittrr » naturally t-pc^ad ih Ub* floor of 
ihi? fnufth VHtrkie. The dnrajil hcsnLa of my maEtOf become wide, spread apart, and air broken 
up to R frail cittEfli in the forukatm rcttaalara- Two rlwigated BLUM or cells apf™ above tb* 
central gray maKr.r; chit* are the Biicfirtu graeiMa and nudsui cunsatua, and in ihrm, the 
fsMtku£i erf tike nenr gradually end, In front of these are the terninml audej, of die ofTtreiii or 
prnjmrj n ^nin L nerv^x nod of the m^Liety portions of the mioed ivene*- 11 w vrntiwl hnnm an- 
■umeded by tbs nudei of origin ut tl-n- ■' f^ n-ELt or motor crania] Denes and the motor rotrt-flbtT" 
of the nfft'ra. t>f the Iwalvc pen rtf rrwiiil iiEti'w, the hit eight are connected with 

nuclei in thi* cnwlulla mid pemw. The peaterfew olirary quiJeo* (Nudru* edivarb randalia) i* a 
n iiujiinjuus gray min* which Ura dorui to the pyramid on each fide- On niiiw-p^crtiuELx it a§jpmra 



Oi/nrf-.rry 

buJfr 


Fau. m—Hun or tfnui; Lett Vemv; tlumu ■■« tit*: 


ffj| 


‘fyr- 


| J t*Lm] tMUft; I, Htt*ibJ)rlTl&a ImH , J, peuylTUIL i*M0r#; 4r MUOiqhll bin; 6 , MlJr'lU AllutU »r 
taK'f wt pMiHur; L. p , vi±ih*ta. lubr; B. *.. EBfciilH j^JiLiiric 0l frrtttrfOimi itlfliihilLm JMStl*) J, A t, ±L^-i| J*™ 
<* rwini x«itfk>. n^nuui munMi MW* eT ™r™, 


n_s a wavy Eriy'PT \A puy mattf-e which L- :'• I I .d cun atnftfl ao fun to mdoHr a mna* rrf whhe matter. 
It ia ahmtt 2 cm. hiivg in lira homr Saul m amaher hi drccmfrteiee than in man and hsrae doea 
not raijie iny very dbtinct nterW pnljpprriimL l-divaTy eminm«j P u in the latter. 1L k cun- 
cieeled with the oppemite iude -of the r^nHhdlum by the cortbeEio-oli vuy fiber*. At ita inndkl dde 
orr LWOhzuall icctiMory olivary nuclei . The pyramid jJ tract*,, wfcueh arr ■mall iq irngMlotea, send 
newt of drab ftbrhi weft to [hr otrpMiie iide in thr puinMr part of the medulla, foniucig the 
OTTamsdat jt< vn * flnfl . Sooiu Gir-TH, howrvar,, contimie m the vtcijil column uf ihr uunr rude 
cj! the cord, and othem am tmDtctd with the nueld. of the leotur mrrve-ftK*ui. 'From (he ntt- 
deuj. gpartlfr and Dudeu* foneatuh arise which an- trareahlr fm-wnj4 to the thalamus 

Thw itr thr- tntera*] aresale fibers Kibnr aretiaijp which curve acrii^ thr uunLLaji 

ptane vml rd l<> the rrnind gray miUff xvA fnrm with those d the opfxadte aide the decu«ulioa 
oJ the file! (Denunmio IraLnweciftim Jr Ekyonci the decuHnurian lire fibcm form an important 
Ir.m^iL'jJkh d tnc( whkh extends forward in the inid-hnin Tbk b* the fillet or tenmiscu*, t3s* 
chid Haootimiitkffl. of the H^naury tundDrLiag pmh from the dorsal roots of the ipL&il turn-rw- 
The cKeriuS <uttiaie fihar* intfi* smutv fixteru) h aocae of whidk w vtr PH?m on the kknl 
aapset of the nu-dnila. have ■ similar origin. Part d thpin fFfhiw 4wwalM> pans direetly to the 
fjcwwi I aspect erf the restiform body of the mjbf ild*; othri^ fTihnp yentndes) cron* to tht oppcaots 
Firir-.ilre^vnd etijw eo rhe vrcntral fusnutr, and then curve upward and forward to the rmtiform wndy- 
Th^ HmMs-jUhyn of t>.r nirm> fiiirrH forma (he distinct DLfrlian npfae seefi on pro«*-wetw™i of the 
iMduSU anterior tej the pjTwcnida] docitssstion. Thr itwiifrifm body, nitnat^j dorfto-lileraliyr 
cuftudn*. in addilkm to the arenaIr fiber*,, lira eeiebc-llo-iridTary faickulu* bcrfqtre menlkinM. 
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and tbe IsKiealwi or direct cerebellar twf- Th^ do real Lota^itndlnj] fisde- 

pluf eumeponff* to the vmtnl gre^dr-bum-LI* th* *P ■> nkt <»ra K d^pU^cd durridSy by ihf ueeua- 
(LPben of Lfc L -r pyninkli mu I Glki In the poet™# part of the medulla it w nni darted off frara 
the fillet, ptr.uR ibr donut idee of which it Uh*. From tbr level of lb* hypcrioewU ourlriui for™*J 
i| udnLmetuid cjui be traced u * eorapinwu* umi m the vwlrw ipWA uf the grey null*# cJ ™ 
[Inar af ihe fourth vcfftrUtHd af the antral *™y tnlUtr of the [QpS4inun. ' rainl lo tiH tatl- 
foim bpdy uuf reiawi laterally k? the external *jw<* fibers there is * m^rlrreble bundle ol 
lociffitudFnpi fibfns the tpiiul not (Ttutui spcuUf) Of th* fifth ns ms; tort ■ tin 

terminal Dwdcufl 4 ifcui twcaory root of dtf otirve. 



fhL sfl.-C|M 4 Knv!r w Huh?lii OiuHraiT* # Pmu. t'lMtM ™°™ NWW 

Or, Cwr» D, di™i /.*- wmUmit P*rt ^ IteUf bam*: t, f.lki ^ «i rai** 

dr«uJMm- .V* ^ .hf iliF T. lta lmia J .y Ywbninf Tigpt *T atfT»; spi^J h* 4 «f al*hi 4 i Bitvaj /‘irr pyr*- 

mkt- E*.nwta M, T^buhn^dd^lk-wf ulmfl* p t>^ l IX 

IrtMt^^-odrfrbterrutwmi^Mikcimii *\ ail I'M* tries®™, Amid Iim*W%} 



ti*, KH -<VM4Kn^ o» tfsmu OiUMiTi ar n*rrmt 

IWEMEDini. 

rr, Corpus i-CftHW J&, «te™J S^VimUmJ brad)*? r-, P*ri J ^ ■■"***»>* w ^ 

^1*1 ^ fMibF to#v*S t. -WM; M. crtitflJ vtlUl IMP*t od ^.rrtrZlLmi: J¥ff h Vt. liiiiHUW 

illy-!™- Jtf f rj-lnu d CMun; Jfff" H ^Jt-njuaimi iruirkum: M i*rii3r gUt*; f». tw« d *W««tu 

WT y,. ^ tvcihJ B-m; iV. DW^l—r r-fv+; TW<ftiilw c-mr; u^, «fert-zitli #tL.tli™i T< B?wpq. 

LMpifcidfiuii.i V, «pkut HKri of likprtiilisut (Eik^M^3a*^nL Anil, d 


rtts Pons 

Thf poos IS thAt part of the brain stem which ik™ between the medulla and 
the cerebral peduuclcfl; it u marked off from thaw ventrally by anterior and 
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partifior Vicm-d centrally, it ii elonpted transversely* convex to 

both directions, and presents a wide shallow median groove (Suf™ baailnris], 
which lodges ths hjissiiiir artery. Laterally a large part of jmass- curves dorsally 
litid backward into the Wo of the cerebellum* forming the middle cerebellar 
peduncle (Brachium pontis). The superficial origin of the trigemini] (fifth) nerve 
is at the lateral limit of the ventral surface. Transver^- striatums indicate the 
cmmje of superficial (ventral) libera which connect the two sides of the ctrcbcOiim, 
The dorsal surface is blended on either side with the overlying anterior peduncles 
of the cerebellum; the central free portion farms the anterior part of the floor of 
the fourth ventricle* and will be considered in the account of that cavity. 

On mwwftcliigtt pvtw, ii mm. to b* cxy^pomd dnt^l nn-l *rnLr*J pju-i* Thr dorad 
put (Pan donalij poiitu} wnwrui ffUfw’rhfialSy of a taysr of pimy nMiltrr covcrKt by the epen¬ 
dyma of the fourth veatride. i^ncaih this the median raphe os the roeduLla i- rocuLbutd inu» 
the pond, dis idLbiz it into aiituiar LsJvm. I n she interior purl of the pood the fillet dividm into 
a medial tuid m tnttfa] part, the mediii and lateral filled (LecnwBciia LiteniJial; Eke latter 

fin- hm n-.iI wanrI Ej> . nrh i'll !■ #Jt ** ni> k f-f I '!_«■ itnE r-r-s -r cr-n l- l]** UIu:i-I.!-. Tb* ran] lonfjtud inil 
EudbdDf bwiimi sharply deflate ] into a round bundle WUch^lin vkwc to lb* rapb6 under the 
gray matter of the floor of the fourth fiHbriek. In ercwe-e*t-iinn the formatio reticularis fartoa 
a luge area below the superficial gray matter and the longitudinal bundles. Dar0fr4uEorally it 
the krgi: rounded retina of the interior cerebellar peduncle. Lower do wo is a bvrgr bundle, the 
■eoMfy root el the fifth nerve. In trued of Lhu is tlie motor nucleus id the umr nerve, lateral 
to which in iu motor wt The basilar or ventod part of thr paths i Pars budlaHa ponta) is eom- 
poeod of tnuwvrrar and Jwigisudlpal fiber*. and a brpr amount of Kray mutter which is broken up 
into mull numee (Nuclei pontis) by the Intersect™ of i hf fibers. Tin 1 transverse fibers am x&tb- 
tfvd laterally into a compact mss which turns dorully and backward and enter* the crams] white 
martin- of the crrebelLuto, forming the middle cerebellar peduncle. OmndLy the fiber* are sr- 
rar^pd in bumils which uitnomsB. The tmnavert* fibers m chiefly of two kinds. Some arias 
from the Ihirkmjo «4La of ih* cmforliar qmtes *n4 paw pltbrr to ifie opposite side of the om> 
bellum or turn at the- rophd and run forward mwi hu*k rami in the brain stem. Others are aranra 
of cells of the nuclei pom i?, and pan to the hemisphere# of the cerebellum- The output; nipr- 
SdbJiTum is mainly the oentral continuation of the cochlear division of the aenustio nerve, Above 
H lfl the nmill anterior olivary nucleus (Nucleus nlivaris muinliH. The 1 -.ngLimliniiL fibers of the 
vp-nt rid part uf the pgiia cuuwiit ehkfly of ihe cerebrospinal or pyramidal fmadcuU- r fhzw, eoisws 
ft™ the ventral part {bash) of the cerebral peduncles and are ?iiuatad laterally, intereperwd 
among the deep Ituhsv.-rw fihfm in the anterior part of the jw.jlv Towanl the pruii-nut part the 
bundl™ indiii* toward th*_ tDodian plan* arul become eoOseted Into ft compart puw which appears 
superficially at the poeienoq- hewder. Mnn.y fibas entne from ihe erirbriil rort^a and C^rrusnale 
in the nncki of the gray matter of the po&*; they may he dwignaled oortkopootile fibetw 


The CtsiSMiiiM 

The cerebellum ia situated m the posterior fossa of the cnrnium, and ia aep- 
crated from the cerebral hemisphere* by the tiSMi r erw fissure md the fentonum 
cerebeUi which occupies it. It overlies the pool and the greater part of the medulla p 
from which it is separated by the fourth vent ride. Tie average weight is about two 
ounces (cn_ t>0 pm.), car about 0 per rent, of the weight of the e'ntsre brtaiiL Ita 
ahape ii approximately globular hut very irregular. It ii somewhat compressed 
dorsoverktrally and Lie tranHvenio di amp tor is the greatest- 

The anterior surface faces dor^illy and forward and is rovened partiuJly by 
the tentorium cerebeltL The j)osttrior ^urfnce b almoel vertical. The ventral 
surface or base lie* over the fourth ventricle* and is connected by throe pairs of 
peduodea with the medulla, pons, and mid-bram. 

It is customary to recoRruif three grt>SS di^iiio&a of the cnrebelimn, VTI.^ the 
median vermis and two latend hcmisphcrt^. The vermis cerebelli is ciirv?^ in a 
circular manner po that ila two e^tremitiea art due together, or even in contact 
on the ventral aurfaee. The anterior extremity is termed Lhi- lingula; it lies 
between, the cerebellar peduncles and |pvra attachment to the anterior medullary 
velum (Velum mndullnn oralp), n thin lamina which forma the anterior part of the 
roof of the fourth ventricle. The posterior extremity, the modulus, gives attach* 
ment to the posterior medullary velum (Velum mcdullore abomlE!) r which covers the 
posterior r*c m of the fourth veniride. The hemispheres (Hernisptueria oercbelli) 
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fti¥ separated from the vermis by two drap paramedian fiasuraL They On in the 
lateral depressions of tbr cerebellar compart ment of the cranium. 

In Lnidhfl the fwaum (mm Mind Iw-wM it mil U ncWced that they ire nearly nmmod 
u far u the -nlcrW toirfaw, *hm they ftawg* wW«Jy> bo that the vwwd* fern« nil at the lore 
part of the cerebellum 


The surface of the mfcUmn is further cut up tot* numeroM* gyri (oerebeil*) 
by narrow and relatively deep sulci (cerrbelli},. ninny of which ftppronch n imiLr- 
versft direction. Certain of the sulci are more pmnouneed than the <Hhora. and by 
means of them it is possible to define poops of gyri- Such groups are termed 
Lobes, and have received specific names, derived chiefly from the systematic de¬ 
scriptions of the human cefobtUiimi, 


The hh** of tb* wvim\* are readily dUtinfplaJwd m joa^an rvrtrt*- Enumerated lm* 
ihn anterior to the ptwteriflrextremity l±*v are; i. t :• Lingula, (2) SnfcpuatsiitTfliift, ![ 

(I I InbiiH rsiLiuihL-, -5) bbu* diri* A) tlfc« TOB^TP? W™ 1 ^ uyuta, (&) uodidw 
hemisphere U eut into. EatcraJly by two *ulri whleh mark dflura sjgittald e irn c4 fe. i 

ZL^hta Ubolalkai The bis ref Halation eoiwwti «f Four nr 6vr the ]nW erf whuh 

is rrnjd«l u the flwulLin The medial i«rt of the brinlnp3i*re iam three or fourl^i. 

"imrSTprt^^ tbs term lor thr * EMb b™ die vr«nU woidd become 

tbe tract as mcdmfiua, and the nthere tract™ l»s*>raLia qmroui, McafiUaa, etc.}. 


The cerebellar peduncles (Fedimculi ccrehelM), three on each side, join the 
central white aubatwnse of the cerebellum at the Use The posterior peduncle u the 
rest!form body of the medulla, ft farKn fotinded trad derir td from the 3&U fill and 
ventral columns of ita cord. Near the middle of the medulla it incline* outward, 
forms the lateral, w all of the fourth ventricle, and ends by entering the cent ml while 
subriance of the cerebellum. The middle peduncle i* formed, as previously awn, by 
the brachmm ponlis. The anterior peduncle (Fmchrum coujuuerivum) pa*** for¬ 
ward on cither s-tde on the dorsal surface of the porn, forming the Lateral boundary' of 
the fore pari of the fourth ventricle. They disappear under the corpora quadrigrimni* 
into the imbalance of the mid-brain. At the point of dL^ppeftranw tht* trochlear 
(fourth) nerve emerges from the mid-brain. In some cases two or three bundlcaof 
fiber* {Fila Intend la pontiff) nrite in thii angle between the middle and anterior 
peduncle, curve obliquely forward and downward over the outer aspect of the 
latter, and spread out on the ventnd face of the ccrehcal peduncle just in front of 

the pons, „ _ r . 

On sagittal section the cerebellum is seen to consiri of a layer of gray corUcal 
substance [Substantia corticalia) and the white meduilaiy substance. The white 
aihstanw ooaedite of a large ba^al (Corpus medutlare) which ia joined by the 
peduncles and gives of primary lamlnm (Lunina; medullar**) to the Lobules; from 
these secondary and tertiary' bunins arw, the latter entering the gyp. The 
arrangement on sagittal section is treedike, hence the term 4i uihat medullajL?/ 1 
which is applied to it. The centm! gray subHnn^ oomaate of groups of cells which 
form sma.il nuclei embedded, In the central white substance. 


The prioripri conjwriwM^ MtabIWMd by tb* prd^rulif fiWor the w^Mlipn -rej« 
fnlkiw-"' Tlrf prnrti».ri^r peUunrlff (Gorpm reiuLfwie*) m «mri pot*d ofiilrrecitijul efferent fth^rn 
wbkh ennUMt l£j f^rrt«J]uJ3i »nJi Ibc- Nieduik upiiii C’-irJ. The ttfebeU&-frjhnil liKim- 
Iue nr direct ctitbtUK watt, which mw fn.nu the fx-Lb uf tlw mdemdmwdfr «.Wfce■«.Ltimcij 
erf the cord cerfH in the nnrfr* ol the \irnrn«s; many of gu fibern te the eppowte «de- Nu- 
mrn.LLfl'«/cuat(. flbnws r™ the nud^iu Krerilu end mscl™ <rf the aanu? mmI 

i*r|w esuO-LiJi cunneciuirLfi with ^1* nrf the MBhtU&f cortex. 01^Me«betUr fibp/> ndueFly 
t/TtrmO mniwrt *ktli the ^ivtry nurlc^ srf the p&hw of ibe 

nbkmjniL The ciucJeo-cerebeH*j furiruLai ™mprw fil^ra djrovd rmni the_ niadftljjr the- 
i«E|h I^With. aiiij iK-nth Liwiiiiil d=*eiH£ia^ c«rteQqK*pifl*l 

woeieu ol fiNun *Lieb lennsiutf' in relidon with aAh of th* vraiod 3i®™ the miml «ihh 
ITfet: ehnrF f hcU ecn-nproinff th* mistdlc r^lunrie haw b**n m the drtenpLian of tfw 

poo* TIm- nut^riox p^lun-ric w «aentiaJly an efferent tract* the fibers of which padti Forward 
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to the u-ffmisitum of the wretual puKluack*. the hypothalamic pepon, the tfialamLu- After 
the pftlLmckrfl iliaappeiir wider the curpam quadripKobia, they rcmvtrgfl and nuy uf their fiber* 
3ntrrm-.-i, fofraiaf 'hv decunsitinp of the ipiflri^F peduaetaa. A, «BiiiiiftrnbJr number of fiber* 
cod in the nueU^u* ruber Throw impute* are craj^mLn—i in two dbwtkau; lim, by thalamo¬ 
cortical fibun to the cerebral eorteac.; fiMtMal, by the m&PVipiMJ Erie! through The bmm item 
norl JiiefiJ ctilLLULiui trC ihr con| ^ l}» v-ntrul horn oclfau The vcD.TiTij-lflj.eimJ rerrbeHoapiiuJ 
fMriruLuji (fioBrei>' Lrnrt! i* aji iU-dcfined Tract which CcHLiierla the n|iinnL rrinJ with the errv 
bdlum- it* fibers- appear 10 be blVuilm of ftitLi of the dnn«J coUuurai of the tord h ihcv put* 
ia the liters] column of the tord r tomi* Mmd in purine through the reritulv formation 
of \ht medulla aAiJ poaa, juji! mu* the cirebeUum by way of the antenne QMdylky velum. 

Tki F&traTH VEimiojE 

The fourth ventricle fVeatrfculus quartug) is the cavity of the rhumbeuefiphn- 
Ioq; it communicate* with the central canal uf lb© apuuaJ cord behind and through 

Cor pm Goftanpn (4tff(U4l> Luierrd wvntrirlx 
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the cerebral aqueduct with the third ventricle in fmnt. It is eqrnewhat rhomboid 
is outline, elongated from before backward, and narrowest behind. It is lined 
GOmple&dy by an epithelium (Ependyma) and contain* m small amount of fluid. 
The floor, the- fossa rhomboides, ia funned by the medulla oblongata and pon* 
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Etui is marked by three longitudinal furrows which converge behind. It b wideat 
and deepest a little in front of it* middle. The posterior part narrows to a point at 
the opening of the centre! canal of the spinal coni, and on account of its appearance 
in man it ha b been termed the calamus scriptoria*. The median sulcus (Sulcus 
medianua) extends the entire length of the floor and is deepest toward the ends. 
The limitin g sukl (Sulci limitantes) begin on either side of the opening of the central 
e-jarukl and extend forward as the lateral limits of the rhomboid fossa. Just beyond 
the middle of the fossa they expand into a shallow depression, the anterior fovea 
(Fovea oralis). On either idde of the median aulcus and margined laterally by the 
limiting sulcus is n slightly rounded column, the eminent^ medUlia. Opposite tho 
fovea this preaenla an elongated prominence,, the colliculus facialis, so named be¬ 
cause it tff triN the bend formed, by the fibers of origin of the facial nerve. Lateral 
to the limiting sulcus u a long fusiform elevation, the area acustie*! from which a 
band of fibers (Btriffl artistic*) winds over the anterior end of the rertifonn body to 
the superficial origin of the cochlear nerve. 

The literal wall is formed by the restiform body and the anterior peduncle 
of the cerebellum, 

The roof tegmen ventricull quarti is formed in its middle port by the ramus 
of the cerebellum, covered by the epithelium before mentioned. There is com- 
manly a dorsal mesa (Faitighim) between the extremities of the rarmk The 
anterior part of the roof is formed by a thin lamina of white substance, the anterior 
medullary velum (Velum mcdullare anterius), which extends backward from the 
corpora quadrigemins, and k attached on either ride to the anterior peduncles of 
the cerebellum. Its anterior part i* relatively thick and contains the -decussation 
of the fibers of the trochlear nerve*. Posteriorly it hknds with the white Kulwtan.ee 
of the cerebellum. A thin lamina of white substance, the posterior medullary velum 
(Velum mcdullarc poateriua), backed by pm mater, completes the roof posteriorly. 
After removal of the cerebellum the line of attachment (T®nU vent riculi quarti) to 
ihe medulla in secn; it beg™ venlrally over the opening of the central canal, runs 
forward on the inner lore of the rewtiform body, and turns outward behind the 
braebium ponds. The thick port which stretches over the posterior angle of the 
ventricle is termed the obttC The posterior part of the ventricle forms three 
of which two are lateral and the third median and posterior. The later*! 
recesses (Rcohwus lateral e*) communicate with the subarachnoid xpoxx by Mm) 
apertures (Aperture Interfiles}. The layer of pia mater which actually forms the 
roof here is named the tela chorkndea of the fourth ventricle. It is triangular in 
outline and closely adherent to the velum. It forms three fringed masses which 
contain vascular convolutions and are designated the median and literal chorioitf 
plexuses of the fourth ventricle (Plexus chorioides ventriculi quart!). They appear 
to lie within the ventricle, but are really excluded from the cavity by the epithelial 
lining, which they invaginate. 

THE ftlESENCEFKALON 

The mCMncephaieii or mid-brain connects the rhombencephalon with the 
fare-brain. In the uo dissected brain It is covered doreally by the cerebral hemi¬ 
spheres. It attrista of a dorsal part, the corpora quadrigemina, and a target 
ventral part, the cerebral peduncles, which are ™b!e on the base of the brain. 
It is traversed longitudinally by a narrow canal, the cerebral aqueduct, which eon 
ncete the fourth ventricle with the third (Fig. 639). 

The corpora quadrigemina 1 are four rounded eminences which Ho under the 
posterior part of the cerebral hemispheres. They consist of two pairs, separated 

■ In tee resell BUHencEuw lha term tualiu qwlrfinuifla fci applied to the dorml m*m *4 
tbo mid-brain, ud tec four eminent whkfc it bmn in the rorpoF* qumdrtgtiiJai. 
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by c unn-Hvcrap groove. The interior pair (GoDbuli nnaafea) are larger and much 
higher tlian the posterior pair. They Are gray in color, Almosl hemispherical, and 
arc sL'^rated by a narrow furrow which kadi forward to the subpmeal fbvm. 
A wide groove intervene* between them and the optic thaHami. The posterior pair 
(Colliculi caudsieiO are relatively small 2 m. 1 l hr- paler Lhiin the anterior pair. They 
bp* mnxfcsii by a wide median depn-^ioc, and are limited behind by a transverse 
furrow (tiutcufl po^uiMtrigeininii?j, at cither isde of which ihe trochlear nerve 
em«p. Laterally each vs prolonged to the medial geniculate body by a band of 
white substance termed the posterior peduncle (Rrachium fiborale). 8 

The cerebral peduncles (FtodunmJi cerebri) appear on the base of the brain 
2 u< two kr^, ropedike stalks which emerge from the ports oiosc together and di verge 
aa they pa* foiMld to enter the cerebrum (Fig. 629). At the point nf disap- 
pRaranpe the optic tract wind* obliquely acn*« the peduncle. About half an inch 
further back a rim all tract (TnotUS peduneulark irnoiweniu^) curves ftcrOBa the 
peduncles, and behind this, near the median line, k the ±superficial origin of the 
oculomotor nerve. The triangular depression between the diverging peduncles is 
the interpeduncular fossa (I'V-.-u inttrpeduncularn) r It is covered to a targe extent 
by the hypophysis cerebri, & discoid brown mas* which ia connected with the baae 
of the brain by a hollow stalk, she infnndihuluni. The posterior part of the i<m& 
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is pierced by numerous minute openings which transmit blood-v&sielfl, and is 
therefore termed the substantia perforata posterior. Thu objects here belong to 
the dieneephnlon, and will bo described later. The lateral aspect of the peduncle 
is marked by a groove (Sulcus LateraJiB MnsencopbpJf) which indicates the divbrion 
into a dorsal part, the tegmentum., and a ventral part, the basis pcduncuLi/ th&*o 
are separated by a layer of dark gray matter, the substantia nigra, The triangular 
area (Trigonum kmnbci) above the Intend groove k faintly marked by fibers 
pushing rlofmlSy aruj backward to the anterior cerebellar peduncle; these* belong 
to the fillet or lemniseuii, an important tract that connects the thalamus and 
corpora quadrigemina with the meory reception nudel of the opposite side of the 
medulla. 

Tin mesencephalic canal CGanalk m&seneephidip is the canal which erteneb 
through the mid-brain from the third to the fourth ventricle, It in larg«t beneath 
the posterior pair nf corpora quadrigemkn. ft is surrounded by a layer of gray *ub- 
stance (ritratum ipiseum centrals? f m the ventral part of which are the nuclei of origin 


1 .la * difltiacL ■upenmr bmchtam tonmtf* ih* Btiptrii*- ji&ir with tba lateral wnieulate 
body, hut In t fa dftMtiated inaru&Lj Uw ujiwd wilfi 1 hr mrtje tiaUinm ia too duvet t* allow 
qf any definite arm beioa r«urni^d. 

r A]» Urmed line Aqwltffliu cerebri. 
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of the oculomotor and trochlear nerves, and [Morally nuclei of tho mescntcphfilic 
roots of the trigemmflJ nerves. 


THE DIEtfCEPHALOfl 

The di encephalon ur inter-brain comprise* the thalamus and a number of 
other frtnuc turps grouped about the third ventricle, the cavity of tbia division. of the 
braid . 1 To expose its dorsal aspect, the greater part of the cerebral hemisphere*, 
the corpus callosum, the fornix, the hippocampuBj. and the tela chorinidea of the 
third ventricle must be removed {Fig. 635). 

The thalamus is the principal body in thin part of the brain- It is a targe 
ovoid mass placed obliquely across the dorsal face of each cerebral peduncle, bo 
that the long ax™ of the two thahsmi would meet in front about at * right angle. 
Medially they are fused to a Urge extent, and around the area of adhesion they 
are separated by a sagittal circular space, the third ventricle. The dorsal surface 
is convex, and is separated from the overlying hippocampus by the U i la chorimdea. 
Laterally i: ia separated from the nucleus rau flatus by an oblique groove in which 
there is a band of white matter termed the at™ terminalis. When the tela dwri- 
oidea of the Ister&l ventricle has been, detached from this band it leaves a torn edge, 
the titnifl chorioidca. Medially R i* bounded by a narrow white band, the stria 
meduilaria; to this the tela choriuidea of the third ventricle ii attached, ami when 
the Latter is removed in disacction, there remains a thin irregular edge termed the 
tfeuia thalami, The stri® unite posteriorly and blend with the stalk of the pineal 
body. Near this point they present a small enlargement, caused by the nucleus 
bflbermliF. Anteriorly there is a small eminence, the antsrior tubercle of the 
thalamu* [Tubemul um erale thalaim). The posterior part of the thalamua has ihc 
torn of a rounded ridge which is continuous laterally with the optic tract, 1 Behind 
the point of origin nf tha tract, in the angle between the thalamus and the cerebral 
peduncle, is the medial geniculate body [Corpus geniculatum mediate), a well- 
defmed oval prominence. 


The bitei*! aurfare is #iw*ted from the lroil^W sunk™ by the Uland ea«iiLe, an 
Important nuM of while matter «>mpoitd of fib®* jshm^ to and from IN; ocndnrM cortei, 
ThZr fibers go to lonn ikffpirt of tbr yealial pwtkra Cbwu) nf the ren&nU peduod*. Fi^n 
tht rntur lateral sarfare of dir tlialamua fib™ p**s min the inirrwd aq*uk und radiate to 
the rerebral cprt*i; Mnularly Ibera rominff ft™ iLr cortex Eonwmte fis live intenul -capsul* 
to enter lbs thoUmut This irmugutaeut is termed the thalamic rediaLi^a- yrauaJ to the 
thalamus prow in the feirathalarait i^meatal regkm, Thri ia the mot in rat ion of ihr i^ePtel 
i*rt nf ihl rerebral peduncle into lb* dlcMephahKO. ft ooiUftltui the red nucleus fNwkiis ml**;), 
an important carijcliuP on the toune of the dmw iraela. It omhwb fibers Ftofp tba 

oerebiS cwtea *n4 the wrpvp * trial tun. Ftan it fibers procred to the thaiamuj aiul to the 
■pinal the fiN-rt in thererd. wfiich constitute the rtihro-apioal[Ml fIW*u mbr^rinaha], 
ibe opposite ride and extend bart is the teffmrmum to the lateral column* the card. 
Lateral to tlrr red nur r Jeua n tunaplcuoti# ktobeular art» of dnrit prmy matter is wbkoa croafl- 
SKtion* of <hr hypotlwwiarruir fERk-n; Ibia is the hypotbikaoic nudttU (Nudetu byii£,ihabm«iu 
Luva>. which miundts of pipromEid oifTMcili Kalteral lhrou|di a dm« netwnrx of fine undid- 
latkl ibera, and u rkLLy aupplW »ieb iApillajy bJw^roMela. t Tbe twv ndcfel are cramwrtrd 
by a L^aIlavl^^« , comctiiaaorc (Comn?i*w»tiypothalamica) F wjdili ■crosses the fioor of the third 
VttLtri.de above the mainmillajy body. 

The epiphysis cexebri nr pineal body [Corpus prbtefile} U a small ovoid or fusi¬ 
form red thrown m rm nRuated In ft deep control depression between the thalomi and 
corpora quadrigemina. Il is variable in aie, but t* eommonly about 10 t* 12 
mm. long and 7 mm. wide. It is Attached at the poslera-aupcrior quadrant of 
the third ventricle by a sihon stalk, in whieb is a small recess of that cavity. It* 


fc On a atrictEr ofnisrytriofkaJ bari* the nptSc part of tbr hTpothalamue, wmprmoE llwi 
anLcrior pfcrt of the third v^aL^de and the *t™oiwo* utticiated, with it, btUmga to the tekn- 
mnfcudon, but will he oonsdrred here o a nutter of flonveoirnre. 

^Thfct bKkTrard Iirojffrtion of the Utmlamia ia equivalrnt te th* pulviciaj aixl Uteiml 
late bocjy of pnm, which tt* not wporfidiilly divided In the boiw. 



Servotjb system of THE HORSE 


803 

base blends in front with the junction oF the stri® medullares of the thalamus. 
Immediately under the pcMterLor part of the stalk hi a short transverse band! of white 
substance, the posterior commissure of the cerebrum {romtniraun aboralis cerebri). 

The rfiphyiH Lb udufcd Lb. a. Jlhrnuii olemuJ# frxrtn which numerous Erabettifae era* inwpnj, 
dWidjn^ the orpin Loto Jp*ou ocropied by round *plLbrl»l cclb of Hit emu* *rkin m the ™n- 
dym* of the veDt/uJu. 

The mammillary body (Corpus mAmmillAre) is a white, round elevation a little 
larger than a pea which projects ventraby at the anterior end of the median furrow 
of the interpeduncular foma_ While it is a single body in external form in the home, 
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sections show that it is double in structure and contains a nucleus nf gray matter 
on either side (Fig, 637) T 

Three mu of tihen Art wsowted with the fit*n™ilsfy body Tlw column of thn 
fofUb cut*™ Am m the LmimJ wslj of the third ventricle to the My mk! many of 4_fa n 
Hhi ™ in it. A bufurftr (FmqcoIb* th&fixru^rnAininjIbLni) nmn don&lty mhd backward 
tam k bio the mljiCT Mrt of the (bkiw ud elrwr ,; J-'imtJcuIui priuBaikMiuuniniUiiii) 
extend* thick m the floor of the thud ventricle to the tegmentum of the urid-bcaio, 

The hypophysis cerebri or pituitary body was mentioned as coy Bring part of 
the interpeduncular fossa It t* oval in outline, flattened domo-venlnilly, and 
nearly an inch (ca 2 cm.) in width. It is attached by a delicate tubular stalky the 
ififuudibutiimj to the tuber dneretim, a smalt gray prominence situated between 
the optic qhtaan in front and the mammillary body behind A fibrous capsule, 
derived from the dura mater* endows and is intimately adherent to it, 

TU body coEU&rti. oF two p+iU which m be distinguished on Mciiab« by their «4br (Fk, 
Tm IpM is biwn in «lar ud forms Lb# ckLcvul ud grotUr put of lb* body. 
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It b ciuduUr Ln dlifMtw uM ttara K piod *i»liimS lor the vk* dmL It k ul oqgftu erf fpLpmml ift- 
BtodM e±* ehirf calk, wfcith ftiiu tightly, ii too. lug* Imiv, drttfy **mm* dbiw^ptufc 
alb Ii KfUH hi fcn outgrowth from ihfr (lufialwii of lh* pfioiitiV“P W^JT- T1 5P 

hob* klit Adi Ul o&snrctEdl wilt tbr inJujidihutiim «uui ft ffttiKs gb^-tfe&fMd 

Kueot 5 u .bJjzhjs! c-ntiHv tfiiiWd by ibt gkadtilii put. Il ittuaft « m mrt^wih fitun I 
pumlire dioowpMoa, but km otf it* wrikf cm-uu* chifwVf. 


The optic ehirni and tracts form Use interior boundary of the interpeduncular 
fossa (Figs. 629„ 636). The optic chitsm (Gbou gpLicum) h formed by the 
convergent! of the optic nerves and the crowdng of the major part of the fiber* of 
the curve of one dda to the tract of the opposite Mde, From the chiasm each optic 
tract (Tractos opticus) curve* obliquely around the cerebral peduncle to the pos¬ 
terior part of the thalamus and the medial geniculate body; some fibers reach the 
anterior quadrigeminal body. 
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fj^n ant tnot t.-. the bdttf aSii an ovannrtM with lb* tradd L 
1 - a rftlkd the TBLtJil ffimmkiiK (Cemmuwrm mtrftlkj. Above n 1 # 
{ Ctimmiwiira dsak), the fit™ of which eater d» bypothiUmii: body . 1 


The third ventricle {Ventriculus tertiwO in the narrow a nnular space between 
the thalami. It communicatM by maun of the cerebral aqueduct with the fourth 
ventricle behind, and in r™nt it is continuums with the lateral ventricle on each side 
through the interventricular foramen. Its floor ia formed by the structure* of the 
interpeduncular foaaa, and to a small extent by the tegmentum of the cerebral 
ppd,.Ti-f..tt The roof is formed in the strict sen* only by the ependyma, above 
which ia a fold of pia mater, termed the tola choricadoa of the third ventricle.* The 
Kioi ia invaginated by the two delicate ctaoricad plexuaes (Plexus eburimdei ventrkuli 
totii) which appear to lie within tins ventricle, although they we excluded from the 
cavity by the epithelium. When the tela is removed, the delicate ependyma of the 
roof ia torn awav with it, leaving the line of attachment to the atria medulla™ to 
constitute the tenia tfaalftSiL The anterior wail ia formed by the lamina terminal!*, 
a thin layer of gray matter which extends from the optic chiasm doraally to the 
corpus fftl h"»m a distinct rounded band of white matter extends auras its 
ruMtcnor face bulging into the ventricle. This is the anterior comm i ss ure {Com¬ 
pare oralis) of the cerebrum; its fibera extend to the olfactory' bulb and to the 
piriform lobe. A similar but more slender posterior commissure (Oommtasura 
aboralis) erases the posterior wail above the entrance to the cerebral aqueduct; 
the connections of its fibers am not yet clearly known. Tbs interventricular 
foramen 1 is situated on either side of the anterior part of the ventricle, and leads 
outward and dightly doreaily between the column of the fornix and the anterior 
tubercle of the thalamus (Fig. 639). The cavity presents three t(erase* or divert 
ticuia of which two are ventral and the third ia posterior. The optic recess (Tto- 
rawiJ TiPf iTO * ) lies above the optic chiasm. Just behind H is the infundibular 
mcMS (R en ew is infundibuli), which extends through the infundibulum to toe 
pituitary body. The epiphyseal recess (Rwcasus pineslis) is in the stalk of the 
piirapl body. 


ike tei^ncswxor 

Thu telei^tpbJilciL or ertd-hfiin compriata two principal parte, iht cerebral 
hemispheres and the optic part of the hy pothalamus The latter has been con- 
aidcrcd aa ft matter of txxprtwmx in the description of tbe ditZLceptwUom 


The cerebral hemispheres {Hemisphreria) form the greater part of the fully 
developed brain. Viewed from above (Kg. 631) they form an ovoid mam, of 
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wbidi the bramdtx end Ln posterior* and the grecteft tT&navcrBe diameter is a littla 
hehind the middle. The two hunwpherea are ^operated by & deep median cleft* 
the longitudinal fissure of the a i n?bnun (Fissure lubgihjdiimliR cerebri) r whirh is 
mxupied by a alckk--Mhnped fold of dum mater* the falx ee.rabn, In front the 
separation m complete* and it appear* to be behind alec, bm here the two homt 
sphere* are attached to each other over a slur}] area by the pin mater. Allien tbo 
hem Spheres are gpntty drawn apart, it is wen that the fissure is interrupted in ita 
tnstldle p-iin at a depth oF & little more than an inch {ca. 3 eml bv a white commit- 
surel mjiff , the corpus callosum; this eonnacU the hemisphere* for nbout half of 
their Length. The transverse fissure (Fissure, trenffveraa cerebri) ^panta th^ 
hemispheric from the cerebellum, and contains the tentorium cert belli. 

The convex or dcrao-lateral surface (Facies convesa eerebri) ootdotmji closely 
Ui the cranial wall The medial surface i. Fade* medulla rernbri) (Fig. 639) w fiat 
and aagitta! and bounds the bngttudmal fissure' to a large extant it is in contact with 
the full ecrebri, but behind the £tei at cerebral vein the two hemispheres are in 
oemtact and ore attached Iq each other over a small area as noted above. In well- 
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hardened specimens there is usually on impression /or lie vein in front of the ares 
of adhesion, The base m ventral surface (Basis cerebri) (Fig. 63BJ is irregular, 
Its anterior two-thirds is adapted to the cerebral fossa of the crania] floor. Cross¬ 
ing this wen in /rout 0 / the optic tract is a depression, the literal fossa (Fossa 
Esters]is), which leads outward to the lateral fissure (Fissure lateralis), md lodges 
the middle cerebral artery, In front of the fossa there is a considerable rounded 
elevation known as the trigomim olfaetorium. The trigemum and the medial port 
of the fossa are pierced by numerous openings for the passage of smalt blood-vessel* 
and are equivalent to the mdwtantia perforata anterior of man. Behind the lateral 
part of the foaa is the rounded anterior end of the piriform lobe (Lokis piriform is). 
TVaced backward, the lobe curves durao-medially over the optic tract and the 
thalamus to the tentorial aspect of the hemisphere; ita continuation, the hippo¬ 
campus, forms part of the floor of the lateral ventricle, and will bo examined later. 

The tentorial surface (Fig. is flattened, fares medially and backward as well 
os wnlrally, and rads largely on the tentorium ecrebclii; on its anterior part there 
la a shallow depression adapted to the corpora quadrigemina and the pineal body. 
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The frontal pole or anterior extremity (exclusive of the olfactory bulb) id 
comprised laterally, and the occipital pole or posterior extremity forma a blunt 
point. 

The hemisphere comprise*: (1) The pallium h which consiata of an outer layer 
of grav matter* the cortex i'Substantia oorticalia), covering a large mass of white 
matter (Centrum sembvale); (2) the rhinencepbaion or olfactory portion of the 
brain; (3) the corpus- callosum and famlx,, the great eommif^rflJ white in&saen; 
(4) the lateral ventricle and certain important structures ftawwiatod therewith. 

Thc pallium is thrown into numerous fold**, the gyri cerebri* which am wp- 
amtefj by suld or fissures of varying depth. The general pattern of the gyri and 
eulei is sunilor in normal brains of the same species, but the detail* arc very variable 
and are never alike on the two hemispheres of the same brain. In the her* the 
arrangement is complicated by the existence of numerous short accessory fiacres 
which cut into the gyri At right angles and tend tq couTuse the observer. The 
principal fissure* and sulci of the convex surface (Figi, 031, 63^ 638} arc as follows: 1 

1. The lateral fissure {Fiasura lateralbi Sylvii) ascends an the lateral surface 

of the hemisphere as the continuation of the fossa lateralis in front of the piriform 
lobe. After crowing the intend olfactory *trsa it dividn into three branch**; 
of these one doraally, one runs obliquely forward and donadiy, and the third 

is directed doraaliy and backward. It wnrtama the middle cerebral artery. 

2. The supresytvijan fissure (F, supruylvio} is long and divides a large part 
of the convex surface of the hemisphere into dorsal and lateral portions. It begins 
on the doreo-mediai border near its anterior end, and, iurtimng gradually downward, 
pasjses Wife to end on reaching the tentorial surface. It is usually continuous 
medially with the transverse fissure and in front with the presylvian fissure, 

3 The presylvian fissure : K praqylvia) is on the anterior part of the hemi- 
aphere, piw*e* forward and vurtro-lateralLy almost to tho front*] pole, and then 
inclinea backward to end at the groove which marks the dorsal limit of the rhmen- 

eephnlon (Sulcus rhinalw), _ 

4, The marginal fissure (Fr marginalia) extends along the dorscMnodisi border. 
It begins a little in front of the middio of the bonier uni turns around the occipital 
pole to end on its tentorial aspect. 

5. The eutomupual fissure (F. nntomarginalhi} lies medial to the dorao- 
medifli border. It doe* not extend quite u far forward as the marginal fissure, 
from which it i s separated by a narrow gyrus- 

6. The ectomarginal fissure (F. ectomaigtiSAlis) lira about midway between the 
marginal fissure and the ptsstonor part of the supraiFyLvijMi fisjure- 

7, The sulcus rhmalis is a very distinct furrow on the ventral part of tha 
lateral surface which marks off the olfactory part of the brain (rhinencephalon) from 
the rest of the hemisphere* It is undulating and is highest where it is crossed by 
the lateral fiiaure, 

a kjbe which h baaelogocui wfth the LmuIa at nurniL Wlms the 
conceal it—foraibifi Cbfi operculiiin—are rwnoTisI, thare wn 
*c*d gyri {Gyri bFBwa)* 

On the medial surface (Fig. 630) the main Ibaurw and side! are *a fcUtnn: 

I, The adlqsu-margmal fissure (F. callusomarginalisl bs extensi% r e and well 
defined. It is approximately parallel to the dorao-medlal border of the hemisphere, 
from which it is about half an inch distant. It begins in front a abort distance 
below and in front of the genu of the corpus callosum, and forms a G-thaped curve, 
its posterior part extending m the tentorial surface to a point behind the depression 
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for the corpora, quadrigemina^ It separates the ^yri above from the gym* 

fomjeattifl r which extend* down to the corpus csJloeum. 

2 . The transverse fissure (F. tfaflivcraa) begins ft little behind the middle of 
the oAlliMO-ujiMiKinai fissure, passes obliquely doraally md forward to ihedorw- 
medial border—into which it cute deeply—and uaiady join* the suprasylvian 
Hutu 

3. The Buhliinbic fissure (F. niblimbica) curves over the gy™ foraicatua a 
short distance above the corpus callosum. Its middle part is commonly indistinct, 
and it b often divided into anterior and posterior part*. 


Tnirurrrac Catto&tnar' 
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4. The callosal sulcus (Sulcus oorporis cslkri) separata* the corpus calloeum 
from the gyrus fomicatus. 

The hippocampus is a gyrus which curves from the deep face of the piriform 
lube around the thalamus and forme the posterior part of the Boor of the Lateral 
ventricle, It can be displayed by cutting away the brain stem up to the optic 
tract and the interventricular kimmen, Viewed from below, the Mppoc&mpaJ 
gyrus is seen to form a aeraidrcular curve from the ape* of the puifonn lobe to 
the angfc of divergence of the crura of the fornix, % m 1 , t to a point under the central 
part of the corpus callosum. It is separated deeply by the hippocampal fissure 
from the gyros dentate* (Fig. MO). Along the concave margin of the latter is a 
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bsj»d of white matter, termed the fimbria, which is the prelonption of the greater 
part of the crus of the fornix into this region. The ventricular surface of lbe 
hippocampus (Fig- §42) is covered with a thin layer of white matter, the alveus, 
which is aLw> deri ved from the erus of the fomis, liitd Is therefore continuous mth 
the fimbria. The two hippocampi are connected at their highest parts by tramv 
yp.raft fibers which constitute the hippocampal ccmmi&siire. 

The interval between the hippocampus and fimbria on Ihc one hand, and the 
brain stem on the other, ia a lateral continuation of the transverse fissure of the 
brain, and is occupied by a fold of pia mater, the teU chcriotd** of the tliird ven¬ 
tricle^ This fold is triangular in out! me and it* apex reaches id the interventricular 
foramen. Its base is continuous at the transverse future with the pia which covers 
the surface of the hrain. Its middle part lies over the epithelial roof of the third 
ventricle, as has been Been (Fig, §37)- The lateral borders frill be seen on the floor 
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of the lateral ventricle*, where they form thick, rounded bands containing con volu¬ 
tion* of blood-vessels, tnuwn as the chorioid plexuses of the lateral ventricles (Fig. 
642). 


Whrfii the Ida la pdlod cult, one may easily pert the tovpnmoo tt*t the lateral 
couununieaUH wiih Lhe exterior by mma* of the nhoridd figure Such ia Dot the n*, buwc t no 
chorioad plexus is «nrrf«l bj the qpithehsl lining, of the uxnlride, iirhkh hu been- tom Away. 


The rhinen ccphalon or olfactory part of the brain comprises the olfactory 
bulb r tract, and stria, the irigonum olfactorium, the area psrolfactorm, and the 
piriform lobe. 1 

The olfactory bulb (Bulbus olfactorius) is an oval enlargement which curve* 
upward in front of the frontal pole of the hemisphere. Its convex superficial face 
fits into the ethmoidal fossa and receives numerous olfactory nerve-fibere through 
the cribriform plate; hence it is very difficult to remove the bulb intact It con¬ 
tains a considerable cavity, the ventricle of the olfactory bulb (Ventriculus bulbi 


1 From the ranfpbokwcJ point of rirrw piliet ftnirtures ffioukt be iiidnckd „ but to dnmpdve 
Bawcmj- Ki ii ipii) to limit th* app&mtkm of Mm term to Ita parts enumentod kbom 
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olfactoriii which is connected with the lateral venthole by a small canal in the 
olfactory tract. The desp fsct \s largely in contact with the frontal pole of the 
hrmbpbere and is connected with the olfactory tract. 

The gray nibaifLon of the TmjII « is v\u -tuiJ and La Ihickerf on Ibc convex iBtariw Hurfaxc. Ths 

pruitcriDr part CTJonia Lh n> a larpi oMlent of fibers ■wJatch art Ibe uAO» pf lbe mitral crib naf the 
deeji tiyef at the tray »u!:»hhi'c and SP to form the Ira^t nb 4 atriie. 

The olfactory tract {Tractus olfoctcrius) h a very short but wide band of 
white substance which arises in the olfactory bulb and extends hack to be continued 
by the olfactory' stria*. It contains a ran at which connects the ventricle of the 
bulb with the lateral ventricle. 

The olfactory stria? (titrise olfftctom) are two in number. The lateral stria 
(3tiia lateralis) is much the largest and moat distj net. It p*oses backward, upward, 
and outward, widens ulll and joins the piriform lobe. It ifi clearly defined dorsally 
by the sulcus rhinalta and Is marked off from the trigonum oLfactorium by the 
sulcus aroufituBs The medial atria (Stria medialb) is smaller, short, and not so 
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well defined 3 it bends over to the parolfactory area on the medial face of the hemi¬ 
sphere below the genu of the corpus cailusoim. 

The Erigcmum olfactorLtim m the prominent gray area situated in the angle of 
divergence of the medial and lateral olfactory strie. It is bounded laterally by the 
lateral olfactory' stria, from which it h defined by the sulcus areuatus. It is con¬ 
tinuous with the area par olf sc tons on th* medial surface; behind the latter a band 
descends from the rostrum of the corpus callosum and is continuous below with the 
anterior perforated substance; it m termed the subcallosal gyms (Gyrus sub- 
csiloeus}* 

The piriform lobe (Lotus piriformis) is the well-marked prominence on the 
base lateral to the optic tract and cerebral peduncle, fmm which it in separated by a 
deep fissure. Its nippJc4ikE ape* lies behind the fowa lateralis and covers ths 
optic tract. The external surface- ts marked hy one or two sulci (lobi piriiormb). 
The lobe contains a cavity, the ventral horn uf the lateral ventricle. 


BCKS 


The fitm vt liw olTfcetwy it™ fO to toe piriform Hw hipp&ciftipLi^ lb* tnjpflWi 
rifutarium* lb* area ppj^Ufictoria, the iubt»ikifal £jmi*. usd pan oF the mm foraiftUu* Tjc 
eonraeiicins of the ^Ifwffcjjy app&ialuftcomple* jldiJ art not yet sully understood. iw 
deHbnl rt^ nimiMa irr HnnUki&it fib^rtl whkh pm» frngn the ry DuJb of one B? 

why of the m^iiaJ f£ri» to to* bulb the opfMte Bde; fcW fibrm which emu in it from the 
EDCniiaJ as™ of cu>« p4« to the piriform lobe <jJ toe appeal? ad*- Many ft™ to tlw 

IdtapiK-itoafHis by way of the septum peUuckium, f&mi*. aaaii fimbria, Other fibH-ni tn lb* 

^Tsoeui nf vlkc formi'to the body and throce to tot 1 halu mua by the to alamo* aiaJM- 

BUlhuy bmwlle-. 

Thf' tdfpds uDosun is the jjpnat transvfnie commissure which connecta the 
twn cerebral hemisphere! through about half of their length. On median section 
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(Fig. 6S9) it :a sjeein to be arched from before backward, white in color* and com¬ 
posed subaUmtially of transverse fibera. The middle part or fruncus {Trmactia 
corporis call 06 i] slopes downward and forward and is thinner than the ends. The 
anterior thickened endj the genii, bend* ventrally and backward and thins out to 
form the rostrum; the Utter U continuous with the lamina tcrminalis. The pos¬ 
terior end, the splemum, also thick, Lies at a considerably higher level than the 
genu. The dorsal surface is convex in Its length, concave tmnsverae!)f; it forma 
the floor of the longitudinal fissure. 1% U covered by a thin Layer of gray matter 
(1 nduflium grfefum), in winch are strands of longitudinal fibers (Strie longitudi- 
nalcs); the latter am arranged in medial and lateral bundles (Stria mediaha, atrijc 
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laterals). It in considered that these form an olfactory path. The ventral surface 
has the revere* configuration, and presents tranavr-fse ridftra and grooves. It 
forme the roof of the lateral ventricl™, and the septum pellucid um ir attached to It 
medially. The fibers of the corpow callosuiu (with the exception of the longitudinal 
iftrue) run tran^vereely and spread out laterally in all directions in the central white 
aubstancs of the hiTuiaphcree to the eortes K forming the radiation of the corpus 
callosum (Radiatio corporis cailod). 

The fomix is & bilateral Ftmctum composed of white .fibers which arch chiefly 
over the thalamus and the third ventricle. It is described as counting of a body, 
two oolimmSp and two crura. The body (Corpus forniris) ie formed by the fusion of 
the two arches of which the fornix h ounipoand. It is triangular and overlies the an¬ 
terior parts of the ttmtami and the third ventricle. The dorsal surface blende 
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medially with the septum pellucid um f and on either side forma part of the floor of 
the lateral ventricle. The lateral border is related to the chorioid plexus □£ the 
lateral ventricle and forma the inner boundary of the mterventricular foramen. 
The columns (Columns fornichO < Fig. 643) are two slender round bundles which 
emerge from the body In front of the interventricular foramen and diverge slight ly 
as they curve ventrally and backward to the mammillary body. 

Ft™ t h* inAmmiUary bwfr tto irrpkr pvt cT Ihrt* fomhc Jib *ra art cuntiiiyted Id tta 
ihaliTTUM by the Us«IiJ^LwnEJiiinLlkj7 fMricolua for bud.rite ot Vieq d'Ajyt). Oihm ptm to 
th* tt»bnl pedund*- A pflffJoa of L» fibtfi era* u> the eppoik Mimut and cerebral 
peduCudc. 

The ernra (Crtim fomins) are much huger bands which diverge widely from 
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the posterior angles of the body. Each curves outward and backward over the 
thalamus(from which it inappstttsi by ihotflichorioida), wadischiefly eoatiiuiMi 
aa the fimbria along the concave border of the hippocampus. The mini give off 
fibers to form the alveus, & Layer of white matter which covera the ventricular face 
of the hippocampi and between them are transverse fibers which constitute the 
hippocampal commissure (Comniiasura hippocampi)- 

The septum pellucidum is the median partition between the two lateral vett- 
tricles. Its convex dorsal border blends with the corpus callosum and its concave 
ventral border joins the forms. Its anterior part is received into the genu of the 
corpus callosum, Traced backward Y \t dmunbhe* in height and the two edges meet 
at an acute angle at the eplenium. 

The septum wtuiala td two lavas {Lam™ *rpd pr.llLiadi) whidt alt? ia ™i*rt with wrth 
odwr- Thar ccnait of meduUawd mrro-nbtrv and gray matter- Tb* Latter wrists in nmndnable 
jimnmn m the 1 i&iiekef part of the jwntutn adjacent to the ectupm* ol th-c fornix. Many of the 

fibers 4j[ shr ifptkim pa» up through the ™rpu* ©nlkaum to the gyrus fonkleatua Qth*rt iff 
eo<mcct«l with the auhtalii^ul gyrus and the partlJaCUsrjf sku 
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The Utanl ventxkls (Ventriculus lateralis cerebri) is the irregular cavity in the 
ulterior of each cerebral hemisphere, 1 Each communicates with the third ventricle 
through the iutarvetUricular foramen {Foramen intervcntriculare), and by a small 
canal with the cavity of the olfactory bulb. It b usual to describe the ventricle 
hj) consisting of three parte, vi*. t the central part ur body, and anterior and ventral 
horns. The central part (Pare centralis) extends back to the aplcniurn of the corpus 
callosum. It opens into the third ventricle through the interventricular foramen, 
which h situated between the fomir and the anterior part of the thalamus. The 
anterior bom (Cornu Male) is the part in front of the intarventrieutiir foramen; 
H communicates ventraily with the olfactory cavity. The ventral ham {Cornu 
von train) curves downward and forward into the piriform lobe. The roof of the 
ventricle is formed by the corpus callosum, and the medial wall is the septum peUu- 
ddum. After removal of the roof the flour is seen to be formed chiefly by two bodies. 


i ]t is hardly ppaabte to irt an KcuW*kleiof the shave at the vcptrkk except by studyut 
a mA of Lc {Fla. <H 1 ;. Tb© dxc of the vrnpidu vuiM in different subject^ and it ■ rerom ua to 
find Id disparity bciwr™ the two Tvnlridan of the hhw bfwn. 
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Tb* anterior am id the caudate nucleus (Nucleus caudates),. a somewhat pear* 
shHped gmv eminence, the long axis of which b directed oUkjtusly upward* buck- 
ward, and outward. Ite anterior large end b termed the head (Caput nuclei 
caudate), and the posterior long tapering rad the tail (Cauda nuclei caudate) ^ The 
posterior body, the hippocampus, La white on its ventricular 1 surface, which b 
strongly convex. It curves outward and backward and then tutus ventrally and 
forward to join the piriform lobe. The two bodies are separated by an oblique 
poove which is occupied by the ehorioid plexus of the lateral ventricle (Pic*us 
chorioidciis ventrkruii laterahsj, This is the thickened edge of a fold of pia muter, 
the tela ehorioidea of the third ventricle, which lies between the hippocampus and 
the thalamus It contains convolution* of small blood-v&acla, and in old subject* 
there are often calcareous concretioda m it. The plexuses of the two sides are 
continuous through the interventricular foramen. On drawing the chorioid plexus 
backward, a narrow white band, the stria tenrnvali$j is s™i along the margin of the 
caudate nucleus, where it bounds the intermediate groove. The plexus partially 
□overs a wider white band which m blended with the white substance of the hippo 
Campus; Hits is the crus of the fornix and ita conlin,uation p the fimbria. 

The carpus striatum 1 is the great basal ganglion of the hemisphere. It is sit¬ 
uated in front- of the thalamus and the cerebral peduncle, and its anterior rounded 
rad appears on the bast- of the hemisphere at the trigonum Qlfantorium_ It is 
composed of two mamas of gray matter, the caudate and lenticular nuclei, separated 
incompletely by tracts of white matter which are known collectively as the internal 
capeuLc. The caudate nucleus (Nucleus c&udatus} ia the dorao-mediil rad larger 
of the two gray maw*; it was hnt-h in the examination of the lateral ventricle. 
The lenticular nucleus I Nucleus Sratifonma) lies vcntroleb 1 rally, over the trigonum 
olfPLctorium nnd the ftx^a lateralis. It is related externally to a layer of white 
matter termed the external capsule (Capeula externa), which separates tt from a 
stratum of gray substance known as the daustnun. The two nuclei an? fused in 
front, and further back they are connected by strands of gray matter which inter¬ 
sect the internal capsule. 

The amygdaloid nucleus (Nucleus amygdal») (Fig- 037) is an ovoid mara of 
g^-ay matter lateral to the ventral horn of the lateral ventricle and ventral to the 
posterior part of the lenticular luidetUL Some fibers of the atria terminal Ls are 
eon netted with. it. 

The internal capsule (Capsula interna] is abroad band of white matter (situated 
between the thalamus and caudate nucleus medially and the lenticular nucleus 
laterally. A sagittal section through the brain (Fig- 044) shows that it s in great 
part directly contentious with the basis or ventral port of the cerebral peduncle. 
It contains moat nf the so-called pafajeotkio fibers of the benabpfaere, which con- 
me*t the cerebral cortex with nudei of other and marc posterior part* of the brain. 
When the fibers of the internal capaule are traced forward it is evident that they 
spread out in all directions to reach the cerebral cortex* This arrangement, in 
which the fibers of the corpus callosum participate, Is termed the Corona fa dints. 

Tbs internal eapaul# alio eonlaioa fibers which connect the corpus airiitum with the titeb- 
flsuf. Th*» arc termed thr Lhiloitiand ptffe-tb*U*idE filfcra e*w ^lively, acewdLag te 
the diirctiaa in which tlwy road-urt kmpulm. 

The ill th ckT tike stria lermiaalu'eoiuiect the impcdalrid nuclein with the wpteim prliud- 
dunq And trironura tJfacuMiLim, It ii ilicrtfun- pmlwbly part nl tin eaotplex KKLoeetkrn* be¬ 
tween tk primary aod KwdKj olfactory etnterH- 

Blood-vesstls of the Brain.—The arteries of the brain are derived chiefly 
from the internal carotid aod occipital arteries (pp. 551, 052). The basilar artery, 
formed by the union of the right rad left cerebral branches of the occipital artery j, 
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enters the cranial cavity through ihi’ Foramen mapiim p and dividra at ibe inter¬ 
peduncular foam into the two pofSleriur cerebral arteries* Thft*«> concur with 
branches of (he interned carotid arteries in forming the remarkable arterial circle on 
the base uF i lie cerebrum. From thi^- emanate ba^i] is ri eric* which Mupply in gen¬ 
eral the bruin stem and bzwi] gnoglk, and cortical ait erics which in general run 
superficially anti supply the eon scat substance and medullary white ^Libwtancc. 

The veins enter the sinuses of ihe dura mater, and in the main are not ogtal* 
lites of the aiterirw- The sinuses eommuolBate wiih the ophthalmic, chmal and 
ventral cerebral, and t$pinal veins pp, 7i.XI, 702). 


The CfANTAL NERVES 

The cranial or cerebral nerves Nn. cerebral w) Fife. 629, 630. comprise 
twelve pairn which am designated frem before backward numerically and hy name. 
Their number, names, and functional charatem are given in thesubjoined tables 


1. 01/irtw) r ,,, T . 

XL Opue... 

lit, OtffltomUir. 

IV. IWhkw 

V. Triaemriwi. 

VI, Attaucrm 

VII. wSSlZ . 

VIII. AroiMk- 

XX, Glfis&'plvu-viLp'jil 

X- \qm... 

XL Snahal 
XII. tfypotffiaifel 


. Seoaoty 
iry 

MuNir 
Mulor 
Mixed 
Mo^r 
Mi* ixl 
, Sensory 
MxbmI 

MifcrU 

MiaLtif 
M ntew 


<SnrtU) 


■ EL-iLMlif and t>sqit|hr*Llo4i) 


THE OLFACTORY NERVE 

The olfactory nerve iN, olfaeturius) U peculiar in that its fibers are not aggre¬ 
gated to form a trunk, but are competed In small bundles with the olfactory bulb. 
Tb*y am nun-medulkted, and are the central processes of the olfactory cells which 
m Isituated in the olfactory recoil of the mucous membrane of the nasal cavity. 
Tliis region. k distinguished by its brown color and comprised the posterior part of 
the lateral mass of the ethmoid, a small adjacent area of the dorsal turbinate, and 
the mmepoBding surf hoc of the septum nari. The nerve-bundics arc endned in 
aheaLhs derived from the membranes of the brain and pass through the foramina nf 
the cribriform plate to join the conw surface of the olfactory bulb. Some 
fibers mow from the vumtru-iwal organ. 


the optic nerve 

Th P optic nerve (N* opticus) is wpood of fillers which are the oantml pew* 
esst-s of the ganglion cells of the retina. Hie fibers converge within the eyeball to 
the optic papilla, where they are collected into a round trunk, the op lie nrrve. The 
nerve thus funned pimea the trhorimd and sclera, emerges from the posterior part 
of the eyeball, and pa^s backward and medially to the optic foramen. After 
tmvcndii K the loiter it decim^tem with its Mow of the opposite able to form the 
optic chinPiniL In the orbit the nerve is slightly flexuous ami is embedded In the 
fat behind the eyeball Mid surrounded by the retractor cculi muscle. Ite tetmue- 
wcim part L» an mch or more tea, 3 cm.) lung. The sheath of the nerve U formed by 
prolongations of the membranes of the brain, and include* contiminti™ of the 
subdural and subarachnoid spaced. 


Tbc 

Rile mdiL 
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p«urt Lit tluc iliiiamijui, and ( 3 ) ih>' A&terfcr ^lUulirigiiiiuAiiil body (indirectly). The fibmi which 
mj to ti k nw*tli?J m’lufiibito body appear lo wigs* *« OitJdrti'1 rutaEUkwiK stud to be noa-visuaL 
LB ruiaelbn Tbr vullaI (lbeffl, whltQ Cvnw* from *li^ Lnlfnpl f»JE rtf rhn irlstui of life saJife Aide 
HJ L: 1 ihr BfcHfill |i»rt of life mill* erf [hr oppi*iie efiliUL LmnilUlte aboUtt rHb 1(1 (be- nirilmap quad- 
ri^i'CLiiriaJ binly mui tilt pa/s; ■►€ thr ihaUnnui which coms^KHidi to life pulyiaai and kHral jmiieu- 
fot* body of ii n FVura [In: ct-Qa of the farrmT Sbem jjilw U: tin: mjekii of (.lit motor nerves of 
ill* eyeball, ami wimplrEc the Are. Hbm pnw*xl fom the Ci-llii of the ihalaWU* to the 

VLJiml uni of the-cortex in [hr oedplud tiaFE of tbs Iwiniflpheiv. 


THE OCJLOMOTOft NERVE 




The oculomotor nerve X. ocutomotorius) ark&i bv several radicles fmm the 
b^jt] aiirfaoi.- rjf the cerebral pedum tc, a little lateral to the interpeduncular furrow, 

it turns sharply outward and f " r - 
ward, cml9 over the '.-am 
riiiiuH, and continues. &bove the 
maxillary nerve ami in company 
with the ophthalmic nerve to the 
foramen or ha tale. It emerges 

with the latter Km and the ab- 
diLri'iM and divider m once 1 into 
I wo branches. The dorsal brauc h 
is abort and divides into two 
twigs which supply the oectus 
defalk and levator palpebral Hii- 
pwriori*. The ventral branch 
(Figs. 1*6$, 5fr4) is much larger 
and longer, It Hnjpplics tbe motor 
fibers to the cilkry ganglion 
(which lies directly on this branch 
in the horse), short branches to 
the rectus medialk and rectus 
ventral is, and a long branch 
which pa&va forward on the latter 
to odd in the ventral oblique mus« 
cle. 

The drop nripn uf _ the fitwra of 
fife uniLcnwUx maw* in in the ociilo- 
fpcUw eufeteaa, iit oatol in life pi| mat 
M-r nf life Stfe t the ntthraJ aq,MC- 
dm’! rn ibr repon uf life iLti L?nr;.r cor¬ 
pora q(ivlnar m Loa 


(Ht.—Fi/xwi nr fumi, Cn'm W 
TNi rrjT^a w£ iJr- ■-■‘t- ...I Mm *hr JhcrW& Ota Tbi- Irft ild* 


I tijr Jiuhnlm. I. Anlmi* rixnid EuaM.; It. 

Iff, FMtatierf UuV Ei—; cUBMJiat 
fiuu b. rthai-'l.-Ui l-jnUTHTj; r m iwnmni (rq- r.iiti brudi} nf 

(fiiti.iJHir fcftrqf: QflHuL Wine '*■ bfl«i ■». npd^r 

pun; /, l-.w. m. nsbt&tt-mircitHtiJ rra*; * J . •>»- 

Irjsir Of W TfJlrjllmJi 1 IWjf, 1*, clr¥atl.lD NM**- 

WsJMnt lUiPrlLUi fellw: ■. k, pwiTWi («- «xd cmVithciu. 

L, tlfprr^i rfi be pmkvn fob* uf rtnrtwUTD. *. JT-.^ivi* l.jr msr5.|L» 
mrbiC-fftJ *rlrry; ■, .JcjinMiiA U* pUt»: i«. fomUPfl S.IM'fmU Ofl- 
Hrrr^j. p, knrA'P [mMtuoj pu^lirfi-n. q, luldlim tUOUCia, q 1 . iiir±- 
* mi a irralu , f 1 '. bm« r. ^c: ■ :i fa* EwJiiUa 4iUnnB>S»; 

(• r bj-p-^ln—3 r»rui«ii: I, la-birail looivijr mf-^Luii h. Pur» 2 iM 

i;. ■ Eruta.ua •iiiilf. V r KyBCrlKliLlf ^rUCM* <jl ln'IUCOJ ml bit lit , 
S of pvuiia* i*™&nfjd; r, Kikta «! ‘jccipiijJ bucw • w, n-jLq 
■ 1, I', I 1 , iJ/.LU-L Lob lailiriUcj: p-r^Liim cd cirirtiM-j icri« 
ud irurri. ■; Afw-r U>tTib*Ti"r-lk»mj T-r>ps Aut. 4 . PftrdkLj 


norto (Figs. 035, 635). It vmergra from the 


THE TROCHLEAK NERVE. 

The trocMcar acne (X- ti\>- 
cbJeam] ts the afimUcat of the 
cranial nerves. It arises from 
the anterior cerebellar peduncle 
just behind the corpora quaulri- 
gemlrui, curves outward and for- 
ward, pierces the tentorium cere- 
belli, and po^cs forward along 
the lateral bonier of the m&xilleuy 
cranium through a small foramen 
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immediately above the foramen orhit&Je or through the latter and passes forward 
along the medial wait of the orbit to end in the posterior part of the don&al oblique 
muscle of the eyeball (Fig, 564}, 

The fibwia or the fourth nerve ^thur from a nueteu* in ihc |p*y matter of the floor itf thn 
cerebral umiedurt behind thn peulorrwtor nucleus. The IlIxth mu badeword in the t^mi-ntum, 

thKh l Unit dLWW>HVfdi"4ly, Witt und^KO total dttUiiHsLmn -Kith Uso« or the OptraUr [icnT in tiw 

an^mor pan of the umkr medullary velum. In addition !o this peculiarity it b thr only nnv© 
which ia connected with the dctraal Htipeci of thr brain - 


THE TRIGEMINAL NERVE 

The trigeminal nerve (N, trigeminus) in the largest of the cronlul &nrirs. It 
is connected with tbp lateral part of the pons by a largo aeitscay root and a smaller 
motor root (Fi#. G29}, 

The sensory root (Fortin major) extends forward through a notch cm the lower 
part of lb© petrosal crest and widens out to join the ■wniltmar ganglion. 

The semilunar ganglion {Ganglion senaifumoo) is a crescent-shaped mass of 
nerve-fibers and cells which overlies the anterolateral part of the foramen lacerum 
basis cranij, and is partly embedded in the dense fibrous tiasui? which occupies th© 
foramen excerpt where vessels and nerves pan through. JU long axw H which la 
about an inch (2.5 cm.) in length, i e directed forward and medially and ite convex 
anterior far© given rise to the ophthalmic, the maiUtary, and the sensory part of 
the mandi bular division of the nerve. The surface of the gangUon i? irregular! v 
striated, It is connected by filaments wiili the adjacent carotid plexus pf the gym- 
■pathetic, and sends delicate twigs to the dura mater, 

TV fibers of the bc i^ry root ari^- from the gaagfrn u rumpr *of (ho uoglirOD n-lla, the 
fibera of the ucrvM which extend peripherally bum the nn^lon arc df-minui trf (hr Ml*. The 
aany kuL-GLmu ptu«f the Kwktm erf thrpqna nnd divide into utaitf uid p.hffirnnr brandies,! 
which Tfct trilnmc about ihc Mia of (he mug pudeo of tCToiiULLiCJti CJ i the ixigrEnsnua, ThM 
BbtlrLifl tstcoda from ch^ pom (o the sixth cervical aefcmmt uf the npimj cord ;,Dcxkrh Thu 
pcvtcrior branches of (hr fib "?0 ore collected into a nrnput hundb (Hr ppsnsi] tract on nw>t of the 
trigomiau*, which lies lateral to the nfaftanUa gefetlDOvii la the medulla. The eenirui KiEmrctioox 
of tile Brtisort' pan of ihr (bpiimniii art vrn- uitttflhw. The moat impurtiUit p*il 1 * an; (|) 
Ainu™ id odl* td the aa-nam- utfricu* Mid t hr wiibekuati* jp-laiibiiMi pun r.biHly as ucuare Gbcrs 
(he raphfr to the tbain-mu?, whence impulses are imrjmLn^l by 1 hajiimc^^orur^l fiben 
to (he cerebral cortex. In UDRuIficeo a diitifict tract eie* ad* fnun Ubc anterior pan of e he htihiy 
nucleus to di* Uialamu* 0 / iEe aiilc ( ffjgab i ig) , It ia probable thai oulkicriilv of the 
sttmuee fibfra bo (o the motor ifucW of (hr fifth, a nalh , ninth. And tenth cmid*! nm r <*. (23 
Aiu™* of ccili oF t he wnaory nucleus rater (he puRnlar cerebclkr pfdqnch- erf (hr tAinr mde 
pyad rc&eh (hr eurrtwLlar cortex. Q) Goilaterais are dksEttbuErd to the nuctri of origm erf ilwi 
hypogloofial *nri iif the mc^i-ur part- of the yigemuud ***$ faoai 

The motor rsot (Fordo minor) extends forward beneath the sfiuory ncet and 
the semilunar gan^ion and is incorporated with the mandibular division of the 
nerve. Iti fibers arise chiefly from the so-called masticatory" nueleus, which is 
dtuated in the pous near the inner face of the senaaty nucleus; m few of these fibers 
Come Ifoiti the nucleus of the opposite side and cross in the raphd. Other fibers, 
winch constitute the mesencephalic root, arise from cells an the outer part of the 
central pay matter of the mid-brnin. 

It is evident from the foregoing statements that th© trigeminus hax essentially 
th© asm© arrangement as a typical spinal nerve. It divides into three branches. 

I. The cphthatnik nerve (N. ophthalmiciis} (Ffgs. 563 F 564, 565) is purely 
sensory and is the amallcai of the three branches of the irlgeminua. It arises from 
tiie medial pari of the front of the semilunar ganglion, passes forward along the outof 
ddde of the cavernous sinus, and U blended with the maxillary nerve for some dis- 
lasux. It enters th© foramen orb Stale with the third and sixth nicrvca and divides 
Jato three branches. 

1, The lacrimal nerve (N, lacrimal is) runs forward on the reettia dorsalis and 
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the levator palpebra superiorin and ramifies chiefly tn the lacrimal si and and the 
upper eyelid. A branch [Ramos xygpnratico-tcmparaLis) exchangee twigs with the 
Bygomntic branch of the maxillary nerve, perforates the periorbita, and emei^ 
from the orbital fwaa behind the supraorbital process;: it forma a plexus with 
branches of the auriculo-paJpebral and frontal nerves* and ramifies in the akin of 
the temporal region, 

2 . The frontal a ere* (N. frontal la), also termed the supraorbital* runs forward 
almost parallel with the dorsal oblique muscle, at first within, then outside of* the 
periorbita. It passes through the supraorbital foramen with the artery of like 
name and ramifies in the skin nf the forehead and upper eyelid* forming a plexus 
with the lacrimal and auriculo-palpebral nerves. It divides into three branchea. 

3. The naso-cllsaiy naive (N. Msociharia}* also termed the p&Jpebro-a&aal* 
runs forward and medially, puling under the t«tua oculi dorsalis, and divides 
into two branches- Of theae, the ethmoidal nerve (N. ethmoidalis) is the con¬ 
tinuation of the parent trunk. It accompanies the ethmoidal artery through 
the foramen of like name into the cranial cavity and cross** the lower part of 
the ethmoidal fossa, Leaving the cranium through an opening in the cribriform 
plate close to the aka gaUJ* it enters the nasal cavity and ramifies in the mucous 
membrane of the septum nasi and the dora&J turbinate. The infra-trochleai nerve 
(N. infratrochlearia) runs forward to the medial canthus and ramifies in the skin 
in this region; it detaches twigs to the conjunctiva and canincula tscrimalipi, and 
a long branch which supplies the third eyelid and the lacrimal ducts and sac. 
The naao-cilifiiy nerve furnishes the sensory or Hong root (Radix longa) of the 
Ciliary ganglion. 

The riliary ganglion is placed on the ventral branch of the oculomotor nerve* 
close to its origin from the latter. It is turtiaHy not larger than a millet-seedj and 
is best found by following the nerve to the ventral oblique muscle hack to its origim 
The ganglion receives—(a) sensory libers from the naso-ciliary nerve; (&) motor 
fibers from the oculomotor nerve; and (<) sympathetic fibers from the spheno- 
palatine pleiui. It detaches filaments which unite with twigs from the ophthalmic 
and masiliary nerves and from the sphenopalatine ganglion to form the dhary 
plexus. f rom the latter emanate five to eight delicate abort ciliary nerves -[Na. 
ciliares breves), which pursue a somewhat fltnioua course along the optic nerve, 
pierce the sclera near the entrance of that nerve* and run forward betwsen the 
sclera and ehorioidca to the circumference of the iris. Here the branches of ad¬ 
jacent nerves anastomose to form a circular plexus (Plexus gangliwus ciliaiis)* 
from which filaments go to the caHary body, ilia, and corona. 

the clmik of tW LEia id Ike dun muscle art IiiiHmtfd by Bbn derived fmm 
tk eeulcnwcor urw, Lb* radial Skn of tk ifii ay ik sympalhslif. 

II. The maxillary nerve (N. mmdCaris) is purely sensory and is much larger 
than the ophthafmk. It extends forward from the semilunar ganglion in the middle 
cranial fossa in the large groove on the root of the temporal wing ol the sphenoid. 
It ia related medially to the cavernous mnus and dorsaily to the ophthalmic nerve, 
with which it la blended for some distance. It emerges through the foramen 
rotundum. passes forward in the pterygn-palatinn fo«sa above the internal maxillary 
artery and embedded in fat, and k continued in the infraorbital canal as the in¬ 
fraorbital nerve (Pig. 564}. Its branches are as follows: 

1. The zygomatic nerve (N. xygnmaticue)* also termed tbs orbital branch, 
arises before the maxillary nerve roaches the pterygopalatine Fossa (Figs, 503, 
564, 646)- Li pierces the periorbita and divides* into two or throe delicate branches 
which pass along the surface of the lateral straight muscle to the lateral canthua 
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nnd ramiFy chiefly in ihe lower lid «nd the adjacent skin. AnA&tomosu are formed 
with branches q( the Lacrimal terra, 

2. The sphraopa Labile nene (N. spbwp^tmiiB} {Fig. 646a) is given a if in Iht 
pterygopalatine (&*& from lIi£ ventral border of the tn&xiOaiy ncm (frig. 564), It 
ia bmad and Eat and forma a plejcu^ in which several amsJI srphcaopalHtine ganglia 



F)a. SW.—Daiwtm& mHubot FIpul 

-JV^ -- Br .-1 .^prrfir^*] smurU* uiJ, llta ullJ *Lalhl in Un ml twit fl, x Lrviiov U 

f^nui, t i r tmtar TwiUtMlL.; f, dhlrtUHP LtT-rte#; A *. tuu* ul UoKmitw m*! 

>pn.«LT I*Uj IcirFHriTJ. A 1*1- tliHflO™; U. I W I A GAumim* i ^ A 

hjroinfc, ^ r j t wi..^..i.i.h.ilTL.- J t jUrmip-rTfilUklmn: f. Hunk* fli *-!»;. *- now-ii)™a*wi, 

* Ln^toid tM l.nrluae^hiLr^: p, ifUrni-ji; # r uricira bowJ -ul l*bul «1 jjhI*. r, npcnw tlirai li-ulir 

* tpiaHiEL J pifutyj dud- t ™=dibiiW ftirnl; h. ibJariM KtrioJ Ijwpb *. ®w*w fim 1 b» diitrtiraliu* 

mud- - «t bjjj «rtikr"r *. n«dlxi palpebral l#Ja»U M, mu ** »**■■: * Mtltpnn rwtibrF *( ™n I. 

n mj ^p- $ tn.irtbj, {lM ^\ nr rr»: ■*. miSirt^r libtiJ &***; A ial*riw J*H * .upmor buw*l jictvp: «t, bueriutar 
btfVfr- * a if, 'niu^itiKkr mhrwJlf am: r\ rmi—»»UiLT*tl*l «f ?. *•—*-»* , J. fm,.‘lml Urtvw 1*u0 : 

* 1«|MI urn: f*. b*™ »wd* II. knHnul urnulSw r™ ; Jft. f-lm-t 

im S J J, dica-Lne mm. Ii, wricid bm«* * iuuJ wt* : Mi »iiffcii£-pid[»b™i iwrra: frf B 1**^ urn* 

IfWWmllwBmi j*. y^uftam: JO, mJ ^ a*™i 

■njuj -_am ntn: rr 1 -^- .': *4. -rwniim «ail bruKb E*™iJ mm; iJ, 

tnajz ifltarbJ QiiiJIlUT irtflm M.&mMi ipMhowl* urutty, ^.flctmaf 

nil H, 1 MS, Jt*P llirirni*r ^ir+> ; W, iuHeullP UtlTJ 1 *0. f * ,i * 1 " Lrt - V ■ 3 J " 1 ! ^ #jr: "" 

Wkqnl ni»o- iujiirijir Uhid ^: *t, litpnd ™—l wtsett. e*.fcl *rtH7 i irlfir ™ •#»: 3T, 

utl hnamh- ^ #uutriw WbW «. b™»b nrf btirtinifeir bmaato* ™: *i. «tna refcrei: 4^ 

^uk! .na r 4A muprt-l mixilUrr w: «. vintFal wnbfwl W- pW^Jp^ ^ *5' 

B IM .| ,..u, 4 T, ImojI mwii *T, 4H PWjW Jw*- (*l™ Etata^«-n«™, Top, Ar^i. i Mental 


are mter&iw!. It divides into posterior uadtil, and £mnr and leaser poJatms 
nerves. (IJ Tlie posterior nasal nerve (N, rmsidia abondki passes thrwiF t^e 
apliGODpaJut ine foraniEb, in which it beam one or moio minute ganelia, enters the 
riftaai cavitv, and divktes into incdiai ansi lateral branches (Fyts- htC5 n 5S8), The 
madia] Ivraiuii (K, eopti oarium) runs forward in the submucous tissue of the lower 
part of the septum nasi, givus twipi to the mueona tUL-mbrane He™ and to the 
vomers^-naisd organ, pat*.* thresh the pfliari™ fissure, and ramifies in tie anumor 
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pan of the hard palate. The lateral branch (Ramus lateralis) ramifies in the 
mucous membrane of ihe ventral turbinate and the middle and ventral meatus oiri. 
{2j The greater or anterior palatine nerve (N. pdstini]* major *- oralis) fFjgs. 
563* 564) Li* the largest of the three branches. It runs forward in thr palatine eafroJ 
and groove and rainifjes in the hard pdatr and gums. It also supplier twigs to the 
Baft palate, and (rive* off branches which pass through <he accessary palatine for¬ 
amina to supply Llie mucous mrinbranr of the ventral meat us. 

The tranche* nf tV two iin™ wiivstomosr in tbn hrvni palatf ned form el pirns about the 
brai3cJ<u» of E bn palntLlSe nrUVisJa. 

(3/ The lesser or posterior palatine nerve i'N. palatmua minor s. aboralis). 
also termed the ataphyline,. is much the smallest of the three branches (Fig?, 563, 
604). ft pan^i -. downward and forward with the palatine vein in the groove at the 
medial aide of the lut^r maxiharF and raxnifie* in she soft palate. 

The spheaopalal mr n^ngEm and plrtnir (llg. 6J47> Hr an the perpendicular part of the palatine 
ban* and ihe ptrryfutJ under euvif <d thr luaiillafv nerve, Thr fibril uf the 

fdcsiL' and fjnJnglia rahnr chiefly frum thr branrh pa of thr ^HVanfudaUnr rvrnt puuj tfifl berv* of 
thr ptrrvuisirl canal in th*^w w* fy'vrrjU minute naiuiiia and one or more larger 

■orue The atrve of the pterygoid anil i N. connlui ptwyaaidei) id fanned hr the urdun. of myea- 
paLhrtti: rriLh lb* aUpctffcijri tn-tr-^i] hmnfh of thr farial dfH'f. I| pwn fomwd at ibli 

Wvwn thr Kiantarhipii tube and the upbrnoid bow. oatert the ewjiiJ bot^wn the pterygoid bone 
and procne, umI join* the posterior part of the plenu U la pmbabl* liiai if furmahra' em JuM-tar 
fibem CO the hvatar pain l wild pzdaOrnii MUHi-lra EffefirM fllmneniA ffn Eo thr p-rmrbaEa nJaii I he 
ophthalmic VBBfcLi, afid tilhr™ OctiuinjMLny iJke hranrhini nf l\,r gFiaaiitary nervr, around which ibqy 
hire a phulfprnE anran^nncfiit: 


3. The infraorbital nerve (N. iufmorbltntbi) is the continuation of the maxillaiy 
trunk. If traverses the infraorbital canal, emergen through Lhe infraorbital fora¬ 
men. and divides bto n&*al and superior labial branches. Along its course it gives 
off msjfiUoiy alveolar or denial branches {Rami alveolares tuattilliB), which supply 
the teeth, alvwkf poriosteum, tmd gums. 


SeujlU fieatEriw JLlveclif hfiXnrbeii < |d:i.rnL jlveolaref maviEtir ntwri!^ \t+ ir^vm nff Ln the 
ptfr-(E'> 4 rs-!»*inc fooH, pfuw through wtsi..-.I- foramina in the tuber mavilliiFr. ar-s *i:p|i2y Uje potCirnor 
molar trrth &Eid tic n-.nxiKary flinu*. The middle alyeoJar brin(-b«f (Rajrai alvrolam 
n»rdii} are pvec a IT in Hue lnfriM .rbir.il raiinL, Mid vi izutitaLe the clkL-f llff x'HU pply to the cheek 
tooth and thr cnaxi LI ary idnua, Tbn manUiqr tnriwr bnmtb [ftwpnUii olvoaWia uuiiUx mrinvual 
runa fom&rd ia the inciofM canal and supplier braBcb^a io the canir^ ai^i Lnciito- u^th. T'h^ fore- 
gtolna unite with each otbff to form the maxillary dectal plexus {F>a.u* donlalti maxillae) fto:n 
which tbadefltel md ®i3i4ivjd bmnehea arc r vim off, 

Tlic erternil naul branches liami naaaLea externi), two or three in number, 
accompany the levator labii superiorie proprius and ramify in the dunum nasi and 
the u*flal diverticulumr 

+ TT‘ie large anttrior nasal branch (Rnmua naaaJLi onlk) give* braTU'het to the 
upp 1 r lip and nortril, passes OYrr the nasal pm>Wss of the proiruLril] a under cover 
of the lateral noai, and ramifies In the rmieoua membrane of the fraud vestibule. 

The superior Labial branch (Rfunus labislis dorsaliy i is the iaigiat uf the termi- 
qaIh of ibe infraorbital nenre. It pawe downward and forward under cover of the 
levator ms^iLablalis and,, after supply mg the akin of the anterior part of the cbiwk, 
fttnui a rich terminal nvrni^cation in the skm and mueoiw membrane of the upper 
Hp. It anaptttfocifles with the wperior buccal branch of the facial nerve. 

HI. The mandibuLaf nerve {N- mandibularis) b furtued by the union of two 
nigtfl: of these, the large sensory root corner from the aamllunar gangJkm, and the 
small motor root is the para minor uf the trigemmuft. It emerges frutn the craniutu 
through the oval notch of tho foramen Isrerum, and between the temporal 

wing of lhe sphenoid hone and the muscular proem of the potjous temporal. It 
then nms forward, downward, and a little outward, between the ventral surface of 
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ihc ptciygoideuH lateralis and the guttural pouch, and on rebelling the lateral ;mr- 
faoe of tJif: ptctygoftteca infnHnJis r it divides into two lonniimJ bmnchL^ - the 
mandibular al^HjIsit and lingual nerves. It gives ofl the (blowing brunches: 

L. The masseteric nerve (N. ma-wtcrim.-) (Fig*. 562, 646j passe? outward 
through the mandibular notch across the anterior Kiirfftce of the temporn-manciib- 
uSar artmilntloh, turn* downward, and enters the deep sure of the master muscle, 
in which it nalilLfiftH. 

2. The deep temporal nerves (Nm tempcraica profundi) (Fig. 562} B two or 
throe in number, flri>*e from, or by a common trunk with, the masseteric. They 
supply the tempo ml Is inustdc. 

3. The buccinator nerve (X. buecLnatorius) passes downward and forward at 
firyt ftnw the medial surface of the tempomtta^ibdtr articutaiion^ then through 
the anterior pan of the lateral pu-tygoid tnuacle (Fig, &40fi}. then between the bucd- 
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autur vein anti the tulwr [iiaxillnrv (Fig. 64(5)- It continues forward in the sub- 
mucous Llsroitj of tkie check along the ventral border of the depressor lahii inferioriii 
and divides into brunches whieh ramify In the mucous membrane and gland* of the 
|]p^ in the vicinity of the cnmEnuwtln?. It supplies snudl bnuicks to the lateral 
pterygoid and tempond nnksdcs and detaches nunaemus cHillateral twigs to the 
mucous mernbrarie nf the cheek aitd to the hucc-ai glands. It bJju eommunieates 
with the inferior bueeal branch of the facial nerve. 

-t. The pterygoid nerve (N* pteiygoideii^) arises in common with the preceding! 
poshes down want and forward under cover of the parent tnmk h and divides into 
branches which enter the pnsUrior part of the plerygoidLUJu mtH-liabs at the division 
between the two lay era of Uit muscle (Fig, +>17). 

The ode ganglion ((b oticum) is abated on the mandibular near thu origin of 
the buccinator nerve, and L* related m^lially to the tensor pditi and the EueUarhian 
tube. It receives motor fibers from the pterygoid nerve and aenanry fiber*? by the 
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am all superficial petroaal nen p e from the tympanic plonu, through which rammuni- 
cationa are marfe wHb the facial and jd osbo- i iharynerves* Sympathetic 
Ebem are derived from the plexus on the internal maxillary artery* Efferent fila- 
inentA go to the tensor palatij tensor tymputi, and pterygoid muscle* and to t he 
Eustachian Lube. 

The i3TfiJi^U'.piL u nconll mad eMHHfhat <UfTieiiJi to find, and in Euauy gwr> it u replaced by 
a number cniuLLLf jEiu^alafl pnUT?pKT6< , iJ. in a fine phiiis. 

5, The superficial temporal nerve {N. temporalis guperfieialiis) (F^. 56S P 
646 h Ml) mm outward across the ptcrygokleua laterally pg^ra between the parotid 
gland and the neck of the ramus of the mandible, luma around the latter, and di¬ 
vides into two branch**- Tin- transverse facial branch (Raimi* tran&veraus faciei) 
ftOCOCftpuiies dm twivena facial viwaela and ramifies in the skin of the cheek 
The Larger ventral branch unites with the vent ml buccal division of the facial nerve. 
Befom ita division the nerve gives off twigs to the guttural pouch, the parotid 
gknd h the external car, and the skin of the external acoustic mutus and the mem- 
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brana Lynipani. Bmiichw from it concur with filaments from the cervical branch 
of the facial nerve in the formation of the auricular plexus, 

fj B The mandibular alveolar ntrve X. al Vera Laris mandibiibe) (Fip. 561 p 562, 
646) arises wit h the lingusl by a common trunk which jnutrost forward at first on 
the lateral pterygoid muMt-S th en inclines vent rally between the medial pterygoid 
and the nitnus of the mandible. The Ungual anil alveolar separate at an acute 
angle, and the latter enters the mandibular foramen and course* in the canal 
within the ramus (Fig- 648). Kmeripng at the mental foramen, it terminate-s by 
dividing into Hix to eight inferior labial and mental branches, which ramify in the 
lower lip and chin. Before entering the bone, thp- nerve detaches the mylo-hyosd 
nerve (N* niyfuhyaUk'iis), which runs downward and forward batmen the ramus 
and the mylo-hyoid rauaele; it supplies that muscle, the anterior belly of the 
digastricus, and the skin of the anterior part of the mandibular apace. The dental 
and gingival branches detached from the nerve within the mandible are arranged 
like the corresponding nerves of the upper jaw. 

7. The lingual nerve (N" r UnguaEis) arro-* by a common trunk with the mandib¬ 
ular alveolar nerve (Figa. 561 , 562). Afl^r separating from the latter it runa 
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downward Mid forward, lying at first between the luutii of thp mandible anti the 
medial pterygoid miuckr, then on the medial face of the mylo-hyoid. On reaching 
the root of the longue it dividra into SUpnr&eial nhd d«p b rune hi: 1 *, 'Itie sup^ 
fieial branch (Ramus supefficialis) niiis forward on the stylo-glossus and juiconi* 
panics the mandibular duet on the deep fare of the Plitlupi] gland- It supplies, 
the mucous membrane of thr tongue and the floor of the mouth. At the root of the 
tongue it ip vos of! a recurrent brunch to the isthmus faueimn,. which communicates 
with the lingual branch of the gioa*>phoryng c al nerve. The larger deep branch 
(Ramus profundus) turns around the lower edge of the stylo-gbiwiis and Hyo- 
glTccstia, pasHis Upward and forward between the latter rnusclr and the genio* 
and continues forward on the latter to the tip of the tongue. At the turn 
it gives off one or more ascending branches which ramify on the deep face of the 
byo-glcesiLS, It gives branches to the mUCOUS membrane and ihc fungiform papillse 
of the tongue, aml onostoninHtt with branches of the hypoglossu] nerve And with 
the superficial branch. Minute gungUa occur un the finer branches oi the lingual 
nerve. The chorda tympani branch of the facial joins the lingual nerve at the origin 
of thn latter and h incorporated with it in its dbfl-ribiltiun to thp tongue. 


THE ABDUCENT NERVE 

The abducent nerve i N. abduoms.) emerge* from the brain behind the puns 
and just lateral to the pyramid (Fig, 620). It passes forward across the pons, 
pierces the dura mater, and accompanies the oculomotor and ophthalmic nerves, 
below which it merges through the foramen orbitale. In the orbit it divide* mto 
two very short branches which innervate the rectus lateral** and the retractor 
muscle of the eyeball. Within the cranium it rtjccxveg. filaments from the- carotid 
plexus of the sympathetic. 

Th* fiber* of the abdhuHKt ih'fve .is? AXabtai nf the hug* 1 multipolar r-ctla of Hk abdurmt 
nudnu wM uBLuled benumb the wntowlk ten* of the floor of the fourth vrn trick, The 
Dudnu lien within the loop by thp fiber* of oripn of the facial nerve. Il is connected 

with ftt) iIip pnberinr rcljv^ $ 1 } the ocnfonKlor nudauB uf the a^jJkMiLp aider (c 1 } ilk . 1 iBuior arm 4 sf 
the ptrrbrtd by means or the pyramidal tract of the* nppraip udr. 


THE FACIAL NERVE 

The facial nerve CN. facialis) has its HupcrffcipJ original liue Intend part nf the 
Corpus trapezoi d vtim, inirned Lardy behind tbe pan* (Fig. 620). It p&at*m outward 
in front of the eighth nerve and enteiu the intotrial acoustic meatus. At the bottom 
of the meatus the two nerves port company, the facial coursing in the facial canal 
of the petrous temporal bone, The canal and nerve are at fim directed outward 
between the vestibule and the cochlea, then curve backward and vuntrjdly in the 
posterior wad uf the tympanum to end at the ^tvEu-mastoid foramen, The U ml 
formed by the nerve is called the knee (Geniculum n. facial w), and bears at it* 
highest point the round geniculate ganglion (G. genfauli). 

Ilvn nra-vr cop«ift# of twn pula ircrtor juhI iniwy, Thu motor put Hxairtilulrfi tbo *- "1^ 
of die dctvp, Li# deep origin u Fmm tbe wkbor dn- faclu jwetau, wJiicEi a uLtiwud m dir jq*duli* 
above thp fariaJ tulx'rck. On leaking Lhr aueb-u., do- rwkfibm piLst dutK»-mrdja%, Indini For- 
W rud ek« (O thff umlinJi plam-, and iLpq bend almply down^nisni lu ilu! In line of craergeaiw. r ilaD 
highn-t pQlnlof dw Ix’qil * ^ubjarrhi In chcfiTav ^cbtfLUier nt Hus erriinentia mududiH in thi- Hoorof 
the fourth vcnUic-ki, and die eiwSuf^nl nuck-us li& :m [Ju- concavity of die curve, 'i'h r H mdl 
Bwary part IS, intcrtnedaiu; eoniiifte of m xema of rrlbi 4r-r tbr geiuruWr f?:Lr. K licm whHi be enter- 
jjtwd nn the facial nerve as it betuli dawnwtnl in tbi" facial cajiaJ. 1*he filers of LhU part, after 
entering the medulla. ;au ti> tfn- nudviii ^f termuiatjua wbkh il Ahane with the umlh nii-L tcndi 
wnrs Tht penfjwral then from tbe geaLeula^ gurytlsLin rtmalilu!*; ilu- chorda Lye»ti*m 

After its emergence though the ^Lyfo-mn^toid foramtm (Fig. MS) the nen-e 
paww^H centrally,, forward, md outwazd on the guttural pouch under cover of thr 
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parotid gland, and pans® between the origin of the repcrfiein] temporal and in¬ 
ternal maxillary arteries medially and die superficial temporal vcih laterally. It 
then crosses the posterior border of the ramus of the mandible ventral to the treiw- 
veiw? facial artery and about an inch and a half (w. 3.5-4 cm.) below the articu¬ 
lation of the jaw. it receives the ventral branch of the superficial temporal nerve, 
and emends from beneath the parotid gland either before or after dividing into 
dorsal and ventral buccal branches. The following collateral branches are given 
off, the first five being detached within the facial canal, and the cthera between the 
stylo-mastoid foramen and the border of the jaw. . . . 

' 1. The great superficial petrosal nerve (N. petroeue superficial* major) nrwes 

from the geniculate ganglion.' It pauses through the petrosal eaiul, rontnbutmg 
a filament to the tympanic plexus, receives the deep petroaal nerve from the carotnt 
plexus of the sympathetic, emerges through the foramen laeerum. and is continued 
as the nemo of the pterygoid canal to the sphenopalatine plexus and ganglia Ihlg. 


'% a delicate branch (R. anastotootictia cum plexu tympanico) tmcripH from 
the geniculate ganglion and unites with a filament issuing from the tympanic plexus 
to turn the small superficial petrosal nerve (N. petruetia aopetficulia minor); this 

ends in the otic ganglion- „ . , c , 

3 The stapedial nerve (N. etapedius) (Fig. b47) u a short filament detached 
from the facial nerve - it turns down in the facial canal. It innervates the stape- 

* & smfl!i * ^.^0^ 

preceding and pursues a recurrent course in a amid! cared in the mastoid part of 
the temporal bone [Canaliculus chorda! tympana), to reach the Impute cavity. 
It traverses the latter, passing between the handle of the malleus and the long braac 
of the meua. Emerging through the petrotympanic fissure, the nerve passes down¬ 
ward and forward on the guttural pouch, crosses beneath the interred maxillary 
arterr, sod joins the lingual nerve. It reads twigs to the mandibular and sublingual 
glands and through its incorporation the Ungual nerve furnishes fibers to the 
mucous membrane of the anterior two-thirds of the tongue which are believed to 

mediate the ncuse of tairtc- .. _ L . 

5 AjUBtonwtfc filaments unite with the auricular branch of the vagus near 

fc ?SS52r—ta — (N. a bo ralis) arises from the 

facial at its emergence from the facial canal (Fig, m). It nms upward and back- 
ward with the posterior auricular artery under cover of the parotid gland, and wip- 
plif* the posterior and dorsal auricular muscles and the ekm of the convex surface 
of the external car. It anastomoses with branches of the first and second corneal 

QSr T The Internal auricular nsrve (N. aurieularis interims) springs from the 
faoJ'ckl to Tin common with the preceding (Fig. 646) It -rends m tie 
parotid gland juat behind the styloid process of the Mnebd artiU*^ 
through an opening in the cartilage, and ramifies m the skin of the concave surfsr* 

“ f T ^e digastric branch (R. digastric) (Fig. 64S) itebjllte 
the au ricu LuruerrH and descends under cover of the parotid gland- ^rareJua 
£LSS ^terinr belly of the digastric, the ore.p^reandibu^s, the stylo- 
ToideT and the n«ipito-hyoideus. At its ongin it pv« off a small branch which 
KTioop around the great auricular artery' or its posterior branch and rejoins 

thEt rTTre auriculo-palpebral nerve (N. auricuiopalpfbralis) [Fig, 646) arises 




. Altbeulh thta a*™ -pdap rflmctfr from 0* !»#**. f * IMrtor “ " 
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from the upper edge of thr- facial near the posterior border of the ramus. It ascend;; 
in the parotid gland behind the superficial temporal artery, and terraimtes in 
anterior auricular and temporal branches. ThEi small anterior auricular branch es 
form with the fronts] and lacrimal branches of the trigeminus the interior auricular 
plexus. They innervate the anterior auricular and parotidchflurismlarifl muscles. 
The temporal branch runs forward and inward over the tempera] muscle to the 
medial ranthus of the eye, forms a plexus with the terminal branches of the ophthal¬ 
mic nerve, and is distributed to the orbicularis octdi p comigator FuperdJii p and 
levator nasolabial is, 

ID. 1 he cervical branch (R. ccUi) (Fig. B6&) is small ; it arises from the ventral 
border of the facial opposite lo the preceding nerve. It passes obliquely through the 
parotid! gland, nmergiiig under cover of the pamtido-auriculuiB, parses downward 
and backward on or near the jugular vein, and anastomoses with the cutaneous 
branches of the cervical nerves. It give* branches to the parotido-auricularis and 
the cervical cutaneous muscle. In its course along the neck the nerve is reinforced 
by twigs from the cutaneous branches of the second to the sixth cervical nerves, 

11. &niaJ] branches 4ire detached to the guttural pouch and the parotid gland. 
The latter (Hams pamtidei) concur with branchy of the superficial temporal nerve 
in forming the parotid plexus. 

12. The dorsal buccal uerve (N. buccali* dorsalis} panics forward on the upper 
part of the maaseter, dips under the ay go mat ic ms, and reaches the ventral border of 
the dilatator narin lateralis. It continues under cover of the last-named muscle 
and the levator na^olabialis m company with the superior labial artery and 
nwnifi-FM in the muscle* of the upper lip and nostril. It gi™ collateral branchre 
tu the buccinator and anastomoses with the infraorbital and ventral buccal 
nerve. 

13. The ventral bw«l nerve (N. buccalis ventralis) croanea the nusMtf 
obliquely nnd continues forward along the duressor labii inferiorw. It is connected 
by variable! anastomotic branches with the dorsal nerve. It gives collateral 
branches to the cutaneua, buccinator, and deprusaor labii inferior^ and ramifies 
in the muscles of the lower tip. 

Til* hurra ,| iotto are wbfcct to much variatkso in rnrard te th«r course, hnaxinmrm, 
mfiri H&UiMS to the Ewaunfr wmpoMnla derived from the superfidid 1 aiiHht hm-r. Two- 
(tetributaui is wofAiiA. The point at which Ih* bTanch of the rsup^fick] umjml nerve iui*p 
the facial la vanahk. 1 


THE ACOUSTIC NERVE 

The acoustic nerve (N, acusticus) ta connected with the lateral aspect of the 
medulla jutft behind and lateral to the facial (Fig. 629). It has two roots, vestib¬ 
ular and cochlear (Radix vestibularis cochlearia). 

Tfcir vxnmtie core «mj?bia of two distinct 
nova The cochlear |*xi oLcdiatw the pease of 
La fimtlkm, hui is pj&Drmod in the *rnx of tfc 
cqwilihnition {Senam #i*Li™). 

The nerve passes outward to the internal acoustic meatus, which it enters 
behind the facial nerve. In the meatus it divides into two nerves, of which the 
upper m the vestibular and the lower m the cochlear nerve, 

1. The vestibular nerve Qi. vestibuli) m distributed to the ULriculu^ the saccu- 
\ub } and to the ampuli® of the semicircular ducts of the internal car. In the 
internal acoustic meatus the nerve is connected by filamecta with the geniculate 
ganglion of the facial nerve. At the bottom of the meatus it beam the vestibular 
ganglion (G + vwrtihulare,i h from the cells of which the fibem of the nerve arise- 

2, The cochlear nerve {N. cochlea?) detaches a filament to the baccuIua, p^aam 


part* which might well fe married a* mrpmx* 
while «&e viwtibalar part b wt auditory 
® pcaitioD id thfi body end tin? rnecbankm ut 
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through the- lamina eribrosa to the labyrinth, anti is distributed to the orpin oJ 
Ccrti in the cocble& 

TKr fjbtrfs of the nbtniir (htw ari*r from the vaUbukr tuiglio-n mi [HyCti^i 

fan) h>J tKe htp&Lu wUa of the H&agLion, Tbn prripbewl ptooeatw Cctcttiritw] of the 
fonii Kbariariku about she di^ep etuis of the hur-eellA of ihf morula- nJni rt'iMXr wiiitie* of the 
Ut-ritlllllJS, HKuhs, and WEiurinnuLar du'-LO The fiben -ruler the mi^hiiLla, ]'olw bcUMvO (bo 
ir*nifarrn body and the spin*j imrt of the i^rtuhiiid, and spread out to end in the vntibulor 
ouekias in tlk fbor n^r the fourth wnlrkk Airoii* the watral ootmoelicuks of the ’irrtibuJar 
torn are; {I) fibrni wliirh cemriMt in uutLeafl pith centre* in the csiirbUlum ictodly of the oppo- 
■qte ailie) ^ {2) the vwtibdkwipiftat uroru -which kicivc-ys impulse* to thu 1 motor oeLls of the veounl 
coionuifi 41J the i-ptoal cord; (-3) fihwT* whlr-b catihtti the nudsuB with those of the nbdum ni nrrvft 
of the non mAt\ the Lhird amt rourth uarvm ivi'i the motor part of the [ rigemumi of both wk 

The fiber* of the cik-Msut nerve aw the central prwrew-a of the bipular eella of the spiral 
pmclUso of the odcUm. The peripfcueraJ proecoHA of these oetJa end in rvlncinn m the hair-oells 
of ll^r uqpui of Coni. Some of the n*rvi* 4 ftitt» tow the ventrei Doehkar Budw in the RMdolU 
clutt? to tSn pupertLelal origin, uf the ncrvrl othren i-juI io the dural nucleus of the fedbom&lm 
puntscieuro at Uk Lateral miitfe uf the floor of the fourth Tlfiinlr Ftoio the ventral nucleus 
fibwn P*u* Lb the corpus tompaaoldBP to the anterior olivary nudcui of thr wbr and the 
opposite side. Tbm« tract* p*j» So tfw DUCto of the motor mtym of ihe nyc, nod throtmh dip 
fa>jw ] filiet to i he pcMterior qitadriffCftuiuJ body and die cordial ffamiW body. The asonn* 
of thr oe-SEa of the donnd btulctu poju Largely (oa the strigr luwtiai!) over iV nttiloim body and 
arro«w tht fhur of the fourth wtlrt fk toward the median dUif. They ihao turn v-enually, 
man to the nppQAle ode, and arc continoed by ii«? Ultra] flirt From the mid-bran a tnwt 
ptuceedd to the mrtrt of the temporal part of the ccrehmJ hrmbphete- 


THE GLOSSOPHARYNGEAL NERVE 

Thp gIosao-ph&iyngsesi nerve (Ni gjionophirynget 19 ) is ntisichtni to the anterior 
part uf the Intend inspect of the medulla by nevera! filaments i Fig. 629). The nwt- 
btmdiea ect^r the furrow ventral to the rratifomi body; they are separated by a 
short interval from the origin of the f&oi&J ncnre p but are not marked off behind from 
the root* of the vagus. The bundles converge laterally to form a nerve which per¬ 
forates the dura mater and emerge through, the foramen Sacrum pofftcrim just 
in front of the tenth nerve (Fig. 647). As it issues fram ihu uranium the nerve 
bear? an ovoid gray rnhugemect p the ganglion pctmsm it then curves downward 
and forward over the guttural pouch and behind the great cornu of the hyoid 
bone, ert^s the deep face of the external carotid arteiy, and divider into 
pharyngeal and lingual branchr^ (F«. 562). The oollatoal branches are as 
follows: 

1_ The tympanic nerve (N. tympudcuo) (Fig. 647) arise* from the petrous 
ganglion and passca u pw arri between the petfOUii and tympanic part* of I he tem¬ 
poral bone to reach the cavity of the t\Tnpanum. Here it breaks up into branch™ 
to form, along with branches from the carotid plexus of the aympathetic, the 
tympanic plexus. From the plexus branches pass to the mucous membrane of the 
tympanum and the Eustachian lube. The continuation of the nerve mite from the 
plexUH and unites with a filajnt-nt from the geniculate ganglion of the fada] to form 
the * r»flt superbcriaJ peln>al mtvc; this Turns forward and ends in the otic ganglion. 
Filaments al*o connect the petrous ganglion with the jugular ganglion of the vagius 
nerve and with the anterior cervical ganglion of the sympathetic. 

2, A considerable branch runs backward on I he guttural pouch, contributes 
filaments to ihe phan p ngrai plexus, and concura with twigs from the vagus and the 
*ym pathetic in forming the carotid plexus on the terminal part of the c arotid 
artery and on lls chief branches- In this plexun is the small ganglion mt*r- 
woticum- 

3, The very small nen r p to the fftylo-pharytigeus muscle (N. slyloph&ryngeue) 
arisfti from the dorBal border of the nerve. 

The phiuyngKl branch (R. pharyngeus) (Fig. 662) is the snaller of the two 
terminal branches. It runs forward across the deep face of the great cornu of the 
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hyoid bone and wiwiira with the phiiryi^eal brunches of the vagus and with sym¬ 
pathetic filaments m forming th* pharyngeal plexus; from this branches pass to 
the muscles and mucous membrane of the phaiynx. 

The lingual branch (R, lingua Us.) is tike conlinuatkin of the trunk (Fig. 562), 
It runs along the posterior border of the great cornu of the hyoid bona in front of 
the external maxillary artery, and dip* under the hyo-giossus muscle. It gives 
collateral branches to the soft palate, isthmus faucium, amt tonsil, and ends in 
the mucous membrane of the posterior part of the tongue, where it supplies gusta¬ 
tory fibers to the vallate papilUe, A considerable branch unites with a twig from 
the lingual nerve. 

The tfljara^phoryii^rid ij a nHmd mrv r f, «mtslnifig both center asul orminry fihrm. The 
latter corcvtituEc (hr* bulk of the nem md tncLuik Lbow wiucSi mpd-Latr ih<* Fpecial Vt.* of t*gie. 
They are prow»« ci Ihe ceila of the petrou* fa teflon Thr e-cniral procoMt* of ihe mui({lkici 
■tcUa enter tiic medulla, pus dorao-medially throush thn fonmlio reELnilaru, uEid eadf in the 
piu’Eni* of icncuiiAiiiaa in the floor of the fourth war ricle. The motor fiber* ah*r frum ilor^l and 
veutnd cffciefct nuclei in the medulla. The glceeo-pharyngeal ahuea tbtnr nock< with the vagus 
ami baa practically the same central ecamtctiuiifl os iJm' om'c ( 5 . p.)- 


THE VAGUS NERVE 

The vagus (tf. vagus) 1 - b the Longest and most widely distributed of the 
cranial nerves ; it is also remarkable for the connections which it forms with 
adjacent nerves and with the sympathetic. It is attached to the lateral aspect of the 
medulla by several fSlnmenEa which are in series with those of the ninth nerve in 
front and the eleventh nerve behind [Fig. 629), The bundles converge to form a 
trunk which passes outward, pierces the dura tnater, and emerges from the cranium 
through the foramen laeenun pooterius (Fig. 947). lu the foramen the nerve bears 
on its lateral aspect the elongated flattened jugular ganglion (O. juguLarc). 

TV gwaglkn eomimiokaAea with—(a) the tyiPjwiic- r wit, fb) TV petrous ganKlSua cf the 
gkMO-pbuyugwJ ntrvt. (c) IV npind ncoewofy R and fdj the hypof kvisd It aim give* off the 
auricular bituth {R. turicutani}, Which runs forward beki* the ptiixsLiii toii^linn and paw* thnni^ch 
J “^1 ia die primus temporal bone to gaia th* facial emi. II m it tikinenta Eo dir 

Fp^ia] and rmrijm. with that nerve thtuegb the styln-i™uwd foMwu. It rarnls behind the 
external atcrtatic meatus, digs unJra - iV diesep auricular imifldaa. and pirn through a foramen 
in the cod dud cur-tiLigr to ramify in the integument which lina iV Eneatu* and the udjorrnt 

nf the ear Ii may be noted that many fiber* af the vo^un ptun cw 9 k taedinl fjupr of the 
S*mdw“ wiUwul entering it. 

A pndki] nodoiLiffl in the ioren nf a rounpcct mu m not praeenl Ln the hone. It appeal* 
lo be npKKDtb] by uum pf ipanalinn cells in the nerve trunk which befp in front «f the arinn 
nf the pharyngeal brunch iwd continue a eanaiderablE dbtoncE behind the nri^Lb of the antenar 
laiypjpeal imr, 

Beyond tbs ganglion tho vagus runs backward and downward with the spinal 
*c Dcssory in a fold of the guttural pouch (Fig. 562). Then the two nerves separate, 
aliowlEig the hypogtocaal to pass between them, and the vagus descends with the 
internal carotid artery and crosses the medial face of the origin of the occipital 
artery. Here it is joined by the cervical trunk of the sympathetic, and the two 
nerves continue along the dorsal aspect of the common carotid artery in a common 
sheath, forming thus a vtigo-syiu pathetic trunk (Fig, 558), At the root of the 
neele the vague fleparotei from the sympathetic, and from tikis point backward Lhe 
relations of Lhe right and left vagi differ somewhat and must be described sepsr 
lately. 

The right vagus nerve (Fig. 554} enter* the thorax m the angle of divergence of 
the right brachial artery and ihe tnrncus bicaroticus. II then pa.*^ backward and 
slightly upward, enuring obiiciuely the lateral surface of the brachiocephalic artery 
and the right face of the trachea. Reaching the dora&t surface of the latter near 
the bifurcation, it divides into dorsal and ventral branches, 

1 Also HtfimronEy tarmed the parampeutrie Dervr- 
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aorta, inclines to the upper surface of the left bronchus, and divides into dorsal ami 

ventral branches. * _ , 

The dorsal and ventral branches unite with the corresponding branches of the 
opposite nerve, thus forming dorsal and ventral asophageal trunks (Trnneua 
1 Ih tome iSm left ™*» pmp* bw± below tV jimriimi of lt» jugular vans and tbe 

L^iinHTuJTwi %JSu%TT&«* mu l*b™d *~l wnawtat d™% *™ ^ 

Ml fan of the pnt™™*em tort^di ita uwd pcmUcxL 


The left vagus nerve (H|- &53) enters the thorax os the lateral or the ventral 
[ae« of the cc-goph&gue, erodes obliquely under the left brachial artery, and pa™ 
back on the lateral surface of that Yes*?! in company with a large cardiac nerve, 1 
Separating from the Latter, the vagus continue backward on the left face of tha 
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tEsophagcus dorsalis, v^tnlk} k These run backward in the posterior medte-stmum, 
dorsal and ventral lo the a-Bophagus respectively P And enter the Abdominal ravity 
through the hiatus ctsophageus; they supply bronchi to the oesophagus and 
Anastomose with each other. The dorsal trunk receives the major part of its fibers 
from the right vagus. After entering the abdomen it passes to the left of the 
cardin, and divides into gastric and creliac branches; the former gives branches %a 
the visceral surface of the stomach* forming the posterior gastric plexus; the latter 
ends in the rigid coftliaco-mnsenterki ganglion and the anterior intergangiionic cord. 
The Kjn&Jler ventral trunk pa-^sca to the h-sser curvature of the stomach and ramffit^ 
on tbe parietal surf ace of the stomach; it forms here the anterior gastric ptrXUS 
from which branches are supplied also to the first part of the duodenum and to the 
liver and pDCRU. 1 

The collateral branches, of the vagus arc as follow*: 

1. The pharyngeal hr inch (R. pbary ngc u>. } is given off in relation to the 
Anterior cervical ganglion, turns around the internal carotid artery, and rune 
ventraify and forward on the guttural pouch to the dorsal wall of the pharynx 
(Fig. 502). Here its branches concur with the pharyngpal branch of the glosso¬ 
pharyngeal nerve and with filamente from the spinal aece.-*ury and the sy mpathetic 
in fu nnin g the pharyngeal plexus. This auppik^ the muscles of the pfairyur and 
of the j^ft palate (except (he tensor palnli which in innervated by the mandibular 
nerve), filaments to the anterior cervical ganglion of the sympathetic, and a larger 
branch which passes along the side of the {esophagus and ramifies in its cervical pan. 

Aeeordtnir to EUeutergjer and Baum lb* ptwryngc^J pkmi* reoava fitam™u* *Lw from tbo 
diRiuKric, anterior lajyntfrd r h^^xwlnwal, Mid first ecme-al ntrvt*. The bmni-Jv™ of ibe plcsu* 
form Ewcondiry iiiUTtnLiacHiLjw and m-bmucous pEcmiKe, ia which dicnr arc- qubwhi ruinuto 
ganglia. 

2. The anterior {or superior) laryngeal nerve (N. laryngcLia cmniolw) is larger 
than the precedictg and arises a little behind it {Fig. 562), It crush's ihe deep face 
of the origin of the external carotid artery, runs downward and forward civer the 
lateral wall of thr pharynx behind the hypoglossal nerve, and passes through the 
foramen below the anterior camu of the thyroid cartilage. Its terminal branches 
ramify in the mucous Tncmbraue of the larynx, the floor of the pharynx, and the 
entrance to the a-sophagus; they anastomose with those of the recurrent- At 
ills origin the nerve give* off its email external branch {It extemu-); this demands 
to the erico-thymid muscle, which it supplies, and sends filament* to the erico 
pharyngeus also., It often arises from the vagus* just below the anterior laryngeal 
and may come from the pharyngeal brunch. 

At the point of urijda of ihr antefkf taryapcal nerve there a & plrrifonn iridcn ing which ia 
regarded by uotie onthan jl* (It buHlcpi of the iLunirfLitb Ebdtwiun pf m*n; it oFtea eahtnhis 
ailJiUtC gaudia- Krula it a tilflrprnt arista which, oftrj- a fi-hart iSaiinc, rpjrinifl the YajtUa or P 3 iU*ni 
thr aymiJallwtic trunk. StiRaulMjen oF lift Ceflirnl ru4 e*u*rn n, reduction „j thr bluod-omHir?, 
uk! w tiHrrefgre Uxwuo (he depressor aecre \ r . depressor j, On iwfaiiu thr hrart; it paa«» 
between the aorta and the pulmonary Artery and k dklributed to the 

3. The recurrent nerve (Ff. recurrent*) P also termed the inferior or posterior 

laryngeal nerve, differs on the two sides in Lis point of origin and in the first part of 
its course. The right nerve (Fig. 654) a given off opposite the second rib, turn.- 
areunLl this txwto-oervical artery fmm without inward, nms forward on the right 
part of the ventral surface of the trachea, and ascends in the neck on the ventral 
face of thr common carotid artery. The left nerve Fig. 653) ariws from tho vagus 
where the latter begins to i ho aortic arch. 1t passi* back over the Ilgam enturn 

ATteriosuin, wind* around the ccowritj' of the aortic arch from without iaward, 

‘ it -ill be note-1 tlut (be fomMian nf thr trunk Lately warn at thr, 

rtot of the luagii while the uhju#i of thr darsal touched of ititf- i*a v*&i R i^pjV(y «ku» nearer 
the ] Lilt os ueriogduffrila. 
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rurut forward on the vcntnl part of the kfit Face of the trachea, and continue* in the 
neck 3fl ft position similar to thn right iatrvti. 

IL ts worthy fit note Thai the Irff twrra p*s*w beneath tlw brondsiol ]ymp3ii gkrid* au Si 
wind* ajrmdd iJw aci-tla; ako that in she neJTt part of Ltd COUme it I M's? brtwfeja ih* Irh nurf*™? nef 
the trif’hw OJiii thr drrpi fnrp af the iOTt-a, acid u tifeb related It* lymph e^lnn-.bi which lie nUuijf 
the centraL ftspecl of tin? Lraebiw Tbr ir-fc. rrctmfit ii often iFHHirporxUsd in part or it* »urw 
in ihe nnitrior BkodiiasUrjtuii with n deep cud toe nerve. Fiirtlwr, l&e kFi nerve he* *1 fim vkejt 
I ni to, and thru ui*m, the cr*rcnh*gu? In part of ibs course m the r^ck. Tlic n^hi nrurnrcii m 
given off from. or in cckuiuwl with, a very trunk which rennet* the vagii* with Uv* fint 
Iha^mdc gntvftLixm of the nytapaUwibc. The nmnigement here i* eonsmonJy more or Load pkdiwn 4 
and ftocn it oue or Iwo cardiac n* rv«i arise, 

The tormina] part of each nerve {Fig. &49) Lies m the spuce between the trachea 
(venlmlly) and ibt 1 oasophikgua (ctaraally), losing eontuet with the cajrufld artery. It 
pastse* between ihe erico-uryiemudm* dora&lifl ami the crico-ph&TyTigeus, und 
enters the larynx At the medial side of the lamina of the thyroid cart singe. Before 
entering it give* branches to the erieoarytenoideiis dorsatis and nrytenoideu* 
tnuLwemiii, and nftcnrjird *uppBeg the internal muscles of the larynx. It ?d*o 
communicant by delicate fiLaftaimt* wills branches oF the anterior biyngcfll nerve. 
CbEJ&teml branches are given off to the cuniiiic plexus (Rami taidkoj), to the 
trachea (Rr. tracheakaO, to the oesophagus (Hr. cessuplnigeij, and to the posterior 
ccrvfo&i ganglion nf like tycn pathetic, The recurrent nerves innervate all the 
intrinsic munch?* of the bliy ox except the priiNH hyrohlci. 

4. Cardiac branches filr. cardi&rib umoBy two or three m number, are given 
off from each vagus within the thorax (Figs. 553, 554), These concur with the 
cardiac branches of the sympathetic and recurrent tu?™ ip form the -anJiac 
plexus, which innervates the h+>art and un at vessek 

5, Small tracheal ami oesophageal branches iKr. tmeheales et cesophsgei) 
are given off from both vagi in the thorax. These concur with branches from the 
recurrent nerves and the posterior crrvieaJ and anterior thoracic gang]in of the 
sympathetic in Forming rise posterior tracheal and (esophageal plexuses-, from 
which twig* go lo the tnuihea^ flesophagiw, heart, and large vessels, 

0. Bronchial branches « Rr. hnmehiaktf) an? detached at the roots of the lungs 
and unite with sympathetic filikmcnta in forming the pulmonary plexuses. From 
the latter numerous branch ns proceed in a plwdfonn manner along the bronchi 
and \enmte into the subatanee of the lungs, 

XIk Vacua and gJSu0&0-pltorync,r7d nrrvffl &fv dourly x^ooftlisd. ui bri|^ti *Jsd central 
coniwrtii^M ihlit tJn-y nmy Im: J^jHbed lo^rther Ln 1 -hiii mficirt- 

tho *tnsn-rr flb-ers n-rw frmn Lh* prte&tii sunJ jugular ganglia, and their central parte hUct 
the lnLtrtd tufp*X'r -of tbc cnoduila and cUvIh|e mr-u ium fnur tusil ptMicnor hnmvhtu- like die Qbcrw of 
ibe ^dowid rouEfl uf ih* Bpiaal oervm Moet of thr flliLTi M Ln lutMarixilkwu abovAtba "IL* of ibe 
vng^uUw < .Nj-phiry3LK’ , :Li mtiti'LLi of LGRmcialiou, which rojucuEJi of t putiL Of tliPWT. (hr dona] 

ohsm/t ftuclflv* (Sncki?« ah? rinrn^j i* aiiuntod in thr posterior piol of the floor of tb* fourth 
ventrirk: oini in the adioevut port of thr dcmrxt pt^tion of ibe m™.uIU near I he- Enolion c^lane. 
Tk' ncljir part k [*TDHJd the ELOcEcuc el th-s MlLCary IraM. .mi! id eLoJeiMl brcaUdr ils Celle are 
grnuprd fUxmiE th& huiwllf LTnwtUl SuLitariue) FonTitxt by shr p'-milrnivr riivimntia uf the offlitre t 
urf«4bn, Is rm]» ahoor chi' Iffwl id the pJTainid*! diTiswatian- The W^nodtry n-nlnd tdU' 
ncetbuna are dmilar io ttwpp of ibr «rmory |wtri nf the tiittfminue. 

Tbr flMEOF fflbfll* (muj lh(JK of tbr mnliiLLiry |iart rhr* nittoaeiwy) arier from Shi 1 
ma lui nucJcuB tht! iEie ventFil motor rmcLtua. llw ■ > '.\ ■ nf tbr foTiTwr hr in groupa along the 
vr ntrt^mi^Ljd ride of cJn- damal ecruKiiy nurku-' - T r hv bitter, *bu leftncd eFe nacleua unhifuiu* 
ia situated moo- deeply m tht Lscnd part of the formatk> Trtn?nlfuv- 


THE SPINAL ACCESSORY NERVE 

The spinal accessory nerve ; N- i*ri L t^ariu3) in purely motor. H corusiata of 
two p&riH which differ in origin and Function. 

&Tbe DfJtrve lie* brre Lo ndaUofl So t b* ariU!™ar i^rvical lytojjh ^LlIhIb, and ifl mMiie cub 
■ii i ft cofttMi’t Irtth thr thymid glaod; comTTKiuly, Jw>wri-rr, ib* rfnn u riioot a fjEigrrH Ixrwilh 
abot^ the thyiniid. 
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Hu? medullary p^rt arises from the lateral frspert of the medulla by several 
TCK>t]r.-t.-< which are I •chimj and In series with those of the vagus (Fjgp 529). The 
spinal part arises frum the eenrieaJ part gf the 3 ptn:d eord by a series of fasciculi 
which emerge tietween the dorsal and ventral roots. The bundle untie to form 
a trunk which is very small at its origin at the fifth segment of the cord, but 
wetw$es in Ft^e when traecrf toward the brain, sinee it GontimisJly receives accessions 
of fibers. Ji passes through the foramen magnum and jciira the medullary port. 
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The trunk thus formed sends Hu medullary fibers to the vfljjufi and glraso-phamigeal 
niin-i'S and emerges through the foramen kecnmi posterns. It then rims backward 
arui downward with the in a fold of the guttural pouch, separates from that 
nerve, Classes the deep face of the mandibular gknd and the occipital artery . and 
dividi* in the retails atbuilw into donal and ventral branches. 


h a Wfu^toj by JUyftomolfo bruichu Wi\h ihr vud« n^id hifwadMMl um» ««3 the 
flislew eennejJ KaJijiJjuD iif thr p}7epotliettt p an-J cwtribunn * hruach uj iZwj phariTii^al! pienii. 




THE HTTOGLOaSAL JfERVK—'THU OFIHAJi 'VfcFfVEB 831 

The dorsal branch fit. dorsalis) (Figs. 55§, 649, 650) receives a twig from the 
second and third cervical nerve* Bind turns around tho atlantal tendon of tbs spleaius 
under cover of the brachiocephaliciLs. It thpn passes obliquely through the latter 
imiacb and continues backward on the ceniotl part of the sccratus, inclines upward 
across the a&teiitf deep pectoral and the supmspinatua, and enters the deep face 
of the trapemia, In which h ramifies, 

The veetiaJ branch (R* ventralis] (Fig r 561) is smaller and much shorter. It 
passes downward ami backward under cover nf the cervical angle of the parotid 
gland and enters the deep face of the sdemoeeplzaiicua muscle at the junction of the 
iiiuaenl&r substance with the tendon of insertion. It usually truaaes over the 
carotid artery just behind the lateral lobe of the thyroid gland. 

Th* EbefioF thx mihfvi pari ol (he suvcwoTy wise from the ventro-LnvruI ckOj of Lht- vramgl 
jfray fxjlusnn of (hr 1 rord sis fir twclc tbs the fifth ferric*] a^tntat. The Shrm of ihv> madullary 
mat comeclucfiy from the nucleus amhi^uus in ft 3 tiuiu>n with lUr tootor fibers of (hf vuguc. 

THE HYPOGLOSSAL NERTE 

The hypoglossal nerve ( N. hypogjossus) is purely motor; it innervates the 
muscle* of the tongue and the genlo-hyokteua (Fig. 562). Its root-fibOi* arise from 
the ventral face of the medulla in linear series about 3 to 4 mm. lateral to the pudtc- 
nor half of the pyramid i Fig. 629) , The filamtrjt* converge to three or four bundles 
which perforate the dura mater and unite to form the trunk. The latter emerge* 
through the hypogkmsai foramen (Fig, 647) and runs downward and back ward 
between the guttural pouch and the capsule of the atlanto-oceipital articulation 
for a distance of a little loss than an inch (ca. 2 cm-)- It then puees between the 
vagus and accessory nerves, turns downward and forward,. crop's the lateral face 
of the external carotid artery* and Continues over the pharynx parallel with the 
great cornu nf the hyoid bnue and behind the external maxillary' artery, It then 
eroaics beneath the artery , runs forward un the lateral fare of the hyo-glossus muscle, 
and divides Into its terminal branches (Rami liuguales). The smaller branch 
supplies the stylo-gJoGBUGp hyo-gjoesus, imd linguidis. The larger branch pauses 
Upward and forward between the hyo-gjpsaua and genjo-glwUQp ramifieson the latter, 
and supplies the rcmuiaiitig muscles and the gcnio-hyyi tic un. Anastomoses occur 
with branches cd the lingual nerve. 

In the first part of its course the nerve communicates wit h the anterior cervical 
ganglion and with the ventral branch of the first cervical nerve, and gives filaments 
to the pharyngeal branch of the vagus and the pharyngeal plexus. 

The fibers of tV wfflyr uriw fmtsu (he EypagU^tud tiurUn*, l-lIj ei^ptUd group of Iryge multi¬ 
polar alb ritualed rhit'Hy ujkIlt 1 he praicrior part d th? rtwr of tin 1 touH h voairick, cIm to the 
median plant-. The two nuclei are eoniitetttl by core mirth iiral fibvs, Tb? other a*Mral i-unaec* 
dr«JL> Istflidr: mi r- -mniuJuiraLisiit? hy |hf ZnfdlaJ Longitudinal todciruJui v< n 1 l the cmrbi id tif- 
atkaadoa of other email*! ; i>> cortico-bLU:U , ar fibem whirls «m fmrp i hr r*wtcx hy Wfc¥ -4 

thf inteial cnpmik and the pyrwifidj and bo largely to the nudcua of thv oppowlo «dr; fc> fiben 
which juiq ;hi* dijr^aJ b^ngicudmi] bun-1k’ uf Schu.E. 1 . a tract which und-flstt (he flour of tbe fourth 
Teniru'U 1 iuhI i* iiruAuJiSe forward below the ceevbnd aquoduot. 

jm SPINAL NERVES 

The spinal nerves (Korn spiusdes) an? arranged m piurs f of which there are 
usually forty-two in the burse. They are ^-dgmit^ri arcordirig to tht'ir rrlatinns to 
the vcrtebttd column as cervical (Sj, thoracic (18), lumbar (6) h sacral (5). and 
coccygeal (5). Each nerve is connected with the spinal cord by two root#j donuil 
aud ventral •: Fig. 62S). 

The dorsal root (Radix doraalis) is the larger of the two.. Its fiber* (FjIa 
ratiicnlario! spread out in fan shape ami join the cord id a linear series along the 
dorso-tatertd grogvu- The fibers converge laterally to form a compact bundle, on 
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which there is a pay nodular enlaigemcnt, the spinal ganglion (Gaugiion spinale). 
Beyond the ganglion the dorsal root joim* the ventral root to constitute the nerve. 
The ganglia are «teraa3 to the dura mater, find are situated in the mtci?Ertebr&l 
foramina, except in the ease of the sacral and coccygeal nerves, the ganglia of which 
lie within the vertebral cjumL Those of the coccygeal nerves are intradural, 

Thrf' RaflfiLU wj premity m fiie; that pf l first cervical nerve Is acarwiy aa Large tu m. br&ip- 
««[, whilfl El»l of lb* cinhui crrdctll M about 2 ecu. lutiX ulkl 1 CM. wide, On ihr L-J^r- HHjr -1 
connected with lha cervical ukl lumtw i-aUrgrt^RjiL c>f ifa; rem j ihrrr \ar multiple jtanglin of 
Ymjyiia aLhs taUs-pcaed in the cl ihe hwL-bundlra The ftterH of the dcnsal itmu aria* 

Iram ifir 4 x 41 ) of the spinal eMigiU; connrifted with each gUBRlian cell tbr*TS Efl a pva-y wlmh 
bifurcate#,, spring rw to a fiber wtueh cnlcre the a j/ijiul cord my] aauiJbCf whinh pwwi rate tbu nerve. 


The ventral root (Radix ventrali«) contains fewer fibers than the dorsal root, 
except in the case of the first cervical nerve. It arises from the ventral surface of 
the spinal cord (Fig. G28) by means of numerous am&JJ bundle* ql fibers which do 
not form a linear aeries, but emerge from the cord over an ares three to five 
millimeters in width (ventral root zone). The fibers are process of the 
large cells of the ventral gray 

columns of the spinal cord, fijiinai bratith qf inUrcottat mery 

There la no ^ungliun grq the 

ventral root. —^ 



la the csrvitJ, tlwirtd^, *nd 
aaurHrtst kitnlwj ir^pwi® th* bundle* 
both rwti pthrough separate 
nprii iiill# in linear sene* in. the dun 
mater before uniting Into a iwt 
proper. Furtlw.r b*dt lha bundle 
t>i epeb root unite within the dura. 

In the anterior part of the wM 
regdun and in the thuraric part pi the 
coni tlttfV arc- inter* alf of varying 
length between adjacaai roots, hut in 
«cne plate* Hie ill™ pf arjjv’cnt 
PMlv overlap arid an cachings of 
fibers may be obaen-ed. Many of lh t 
recta are & rcctcd almo* flumighl out- 
ward or Inctiae tltghUy hi^kward, but 
the paiU'ruxr lumbar, Hcral, and ew- 
ryweal root* sod serves run taickwafrl 
to reach the fanmuit, ihrough which 
they emerge. The duiumrc ihw 1o 
be trs^CTaed LncTVMP* from beton 
backward, n that these nerves term 
s tapering sheaf around the »nm 
Medullaria and Alum teramulr m thr bwt lumibar vertebra and the eamcni t which i* kficnm u the 
eaudacqump- 


hTpirol 
fkirp irwiw 
jL-iy-. dcnJiCTuLo/am 

"iD'WwtE rfflrf ErtJrtdfr* 


D™J Ic-aptfLidan-al LpjmfJ 


CimijPiipaJ Hgammi 


Pw. Wlr 


-VnmHl Ctfit Orwfctt hr l*tw W Til i 
tAtor Atlw d, AmU, 4 PMk> 


The size of the irpin&l nerves varies greatly. The largest are coimocted with 
the cervical and lumbar enlargcmemtiF. 

In, or immediately after its emergence from, the intervertebral foramen i™h 
Bpifial nerve gives off a small meningeal branch [JtaJnus JneningeOs), Thia ia 
joined by a bundle of fibem from the ramua communicana and enters the vertebral 
canal, in which it b distributed. Each nerve then divides into two primary 
branches, dorsal and ventral (Ramus dorsalis, ventralis). The dorsal branches 
are smaller than the ventral i except in the cervical region. They are distributed 
chiefly to the muscles and akin of the dorsal part of the body. The ventral branches 
supply iu general the muscles and akin of the ventral parts of the body, including 
the limbs. Each nerve or its ventral branch ia connected with an adjacent ganglion 
of the sympathetic system by at least one email short branch known aa a ramus 
coannunicazLS. Many nerves have two and some have three aueh rami. A nerve 
may be connected with two gan g l ia, and a ganglion may be connected with two 
nerm. 
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TSi dura®] rsol i* atftKwv vr i-1- 1 it Mtiveya impulw* to ih= ctfitrai intern; it# 

fiben 4rc **«□?■ af the tvlli of the spin *J RPJwiioa. The w.Btxfll root in motor >w ribrail, mad 
catLYtys i»pulras ki^urd thr- peripheey; its fincre we aF the large t*lE* in tat vmLml 

jfrpy Af e'Kp* spilli] cord, Tbr riicnmuJL ItuilIe o/ oen'e FtftUtd hr thr union oF the twn 

rootd na^it^ both, hibik uf fibe-tn, u do aha thc-r prim*xv dliMana In addition to th«M- fitrec^ 
whida if* distributed to the iJorlrtoi raraErti &ad the skin,, thr. n.r.ma contain firm drxivrJ 
fmm thr svtu pathetic- Hyvtem ihrn^eh lb* rmftii ACrnununieftnto"; Uhw go to th* glands and 
unElripcd muptrlr mAd nir d«ugDited Merfftory and vaanmAtor fibers. 

THE CERVICAL HEEVES 

Thu cervical nerves (Nervi nrmales) (R«r. 656, 65S r S5Q, 565) Dumber eight 
pairs. The fiiwt of these emerges through the intervertebral foremen of the alias, 
the second through that of the aria, and the eighth between the last cervical and 
the first thoracic vertebra. 

The dorsal branches are distributed to the domo-hiteral muscle* end skin of 
the neck. They divide usually into lateral and medial branches. The medial 
branches (Rami rnediales) run id general aerrea the multifidua and the lamellar part 
of the ligamentuni nuehiE to the skin of the dorsal border of the neck; they supply 
the deep lateral muscles and the sfcin. The lateral branches (Rami laterales} am 
chiefly muscular in their distribution.. The doraal branches of the third to the 
sixth nerves are connected by anastomotic branches to form the dorsal cervical 
plexus. 

The venfral branches of the fihrt four or five nerves are mailer than the 
dorsal ones. They increase in sue from first to East. They supply in general the 
muscles and akin over the lateral and ventral aspect of the vertebra, brut the last 
three enter into the formation, of the brachial plexus and the two or three preceding 
the last give off the roota of the phrenic nerve. An irregular ventral cervical plexus 
]& formed by anastomoses ratabliahecl between the ventral branches. The following 
special features may be noted: 

The first cervical nerve emerges through the intervertebral foramen of the 
alias. Its dorsal branch (N. occipitalis) posses dorao-latonlly between the abliqu s 
capitie and the recti oapets dorados and supplies branches to these muscles, the 
seutulsris and posterior auricular muscles, and the skin of the poll. The ventral 
branch descends through the alar foramen of the atla*, owes over the ventral 
straight muscles and the carotid artery" matter cover of the parotid gland, and divides 
into two branched The anterior branch enters the omo-hyoideus muscle. The 
posterior branch passes downward and backward under cover of that muscle, unites 
with a branch of the ventral dividon of the second cervical nerve, and continues its 
course on the van tm-Lateral surface oft be trachyte enter the gtcrafr-thyro-hyoideua 
behind the intermediate tendon. In the recessus attantis the ventral branch is 
connected bv one or mgn? twigs with the anterior cervical ganglion of the sym¬ 
pathetic, and a little lower with the hypoglossal nerve. It ak» sends branches to 
the ventral straight muscles of the head and the thyro-hyoideua, Below the atlas 
the ventral branch is croracd superficially by the spinal accessory nerve, the occi¬ 
pital artery, and the ventral cerebral vein. 

Tba second cervical nerve is larger than the first. It emerges from the verte¬ 
bral canal through the intervertebral foramen of the anterior part of the arch of the 
its dorsal branch ascends between the complexua and the ligamentum 
nucha* and ramifies in the skin of the poll. The ventral branch gives off muscular 
branches to the rectus capitis veutraiis major, and anastomotic branches to the 
spinal accessory and the ventral divisions of the Gist and third cervical nerves; 
one of these croraes over the carotid artery and concurs m the formation of the nerve 
to the rtemcHthyiu-hyoldeua mentioned above. The ventral branch then becomes 
superficial by pairing between the two parte of the brachJoeephalieuji, and divides 
into posterior auricular and cutaneous branches. Tire posterior auricular nerve 
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passes upward and forward on the parotid gland pamllel with the posterior border 
of the parotidu-auricularis to ramify cm the convex face of the external ear. The 
cutaneous nerve of the neck f\ T . outancus colli) erodes the biaohiocephalicus muscle 
and turn* backward dos^ the course of the jugular vein. On the lower pan of 
the parotid gland it is connected by a twig with the cervical cutaneous branch of 
the facial nerve. It gives off twign to the subcutancwufl muscles and the skin of 
the parotid and laryngeal regions, and a long branch which passes forward in the 
mandibular apace. 

The rami communicanteeof the cervical nerves* except the first and last, unite to 
form a trunk (wmd tnue^’WBariui] which accompanies tho vertebral artery in the 
ca qi"lL is. tranEveimriiiB to the posterior* or inferior, cervical ganglion which it joins. 

The third cervical new# leaves the vertebral canal through the foramen be¬ 
tween the second and third cervical vertebrae. Its dorsal branch emerges between 
two Itmdke pf the intertranffversaiia muwle* accompanied by a branch of the verte¬ 
bral artery, turns doradly on the raultifidus, and dividea into several branches which 
radiate on the deep face of the complcxus. It gives branches to these muscles and 
to the akin, and a twig which join# the corresponding branch of the fourth nerve. 
The ventral branch emerges through the iotertranavorealin below the bundle above 
which the dorsal branch appeal* It gives branches to the longissinaus capitis et 
atl&nttar rectus capitis vontradk major, longus colli, splenius, and brachioDephalictis. 
It also gives off a large cutaneous nerve which passes out between the two parte of 
the bmehiocephfliicus and divides into several divergent branches. 

The fourth find fifth cervical nerves are distributed in general like the third. 
Their dorsal branches are united by ana^ocnotic twigs with each other and with 
those of the third and sixth nerves to form the doreal cervical plarua. The ventral 
branch of the fifth ueuve often contributes a aniall twig to the phrenic nerve. 

The sixth cervical nerve hits a smaller dorsal branch than the fifth. Its 
ventral branch h larger and goea in part to the brachial plexus; it supplies twigs 
to the intertnmffvemlc# p the longuji colli, the brachioeephalicus,. and the cervical 
parts of the Serrat uh and rhombouieuflj furnishes a root of the phrenic nerve, and 
gives off several considerable subcutaneous branches. One of the latter ramifies 
on the thick pan of the cervical curiincus, to which it gives branches; another and 
larger branch {X\ aupraelaviculajfia} sends twigs to the ft kin over the shoulder joint, 
and descend! to- the skin over the superficial pectoral nmsclea (Fig. 590). 

The seventh and eighth cervical nerves have email dorsal branches* which 
ascend between the lungjaHirnua and multifidus, giving twigs to these muscles, the 
epinalia and semlapinalis* the rhomboid pus, and the akin. Their ventral branches 
are very large and go almost entirely to the brachial plexus; that of the seventh 
nerve contributes the posterior root of the Uranic nerve. 


Phi cto i" Nerve 

Tho phrenic nerve (N- phrarqcu*) (Figs. 553, 554, 553), the motor nerve to the 
diaphragm, is formed by the union of two or three roots which run obliquely down¬ 
ward and backward over the superficial face ctf the scalenus muscle. The chief 
roots come from the ventral branches of the sixth *nri seventh cervical nerves. The 
root derived from the fifth nerve is small and inconstant. The toot from the 
seventh cervical comes by way of the brachial plexus. The nerve crosses the ventral 
border of the scalenus a fingerbreadth m front of the first rib, pasaea through the 
angle of divergence of the inferior cervical and brachial artori&a* and enters the 
thorax by passing between the latter vessel and the anterior vena cava. Beyond 
this the course of the nerve is not tho same on both sides. The right nerve courses 
backward And somewhat downward over the right face of the anterior vena cava, 
ctuUKfl the pericardium, and continues along the posterior vena cava to tho dia¬ 
phragm. In the latter part of its oouhw it is in a special fold given off from the 
plica venEfc cav* and inclines to the ventral face of the vein. The left nerve* in 
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part with the vagus,, runs its entire eourw in t hi^ m*di*rtinunL In the anterior 
niiTii^Lstintim it lies along the lateral fane ol the left brachial artery ventral to 
the left vBpi and a cardiac ni™ r and crut&cs over the doraoHrvrvLral vein. It 
then parts company with the vi^ua, passes over the upper part of the pericardium , 
and runs backward in the posterior mixIiAritinuni to reach the t Pttdi n oa * center uf 
the tliapliragto conaiderfll% ip the left uf the median ptane- Each nerve is usually 
connected near its origin with the first thoracic gangUnO of the sympathetic by a 
ramus ruiinnunicaJia^ and each terminates by dividing into several br&nchra which 
are distributed to the corresponding part of the diaphragm. 


Ttffi BWtODAL PLEXUS 

The brachial plexus (Plexus bmrhidui) l.Flgs. 55S. rpmlM from anasto¬ 
moses established between the ventral branches of the last three cervical and firat 
two thoracic nerves. It appears na a thick, wide hand between the two parts of this 
scalciLiiH muscle, and is covered by the anterior deep pectoral and subsrapulanfl 
mulch's. Each of the three chief roqta, 1 . 1 , theme from the last two cen'icp] and the 
first thoracic nerve, is connected with the sym pathetic by a ramus cormnumeans. 

The root c|mv«3 from tJu iilth verd-rid iwrrr 1 up vrrj mm&U, crblk Lb ventral branch™ rrj 
the seventh nod eighth wnioJ rwarvea go klatofll entirely to the plexum. The- firat thoracic nerve 
fumbheri lite Jargwt iwt; it* whol= tfcfiLraJ taraneh got* to ibc plexus with the MWptK^ erf its 
pjnaJfi hmt inEi'm^ln] hnuich The rtwL frcim ihv ±eruEnL thuracie Utrv? is BCTifttl. BPW nusat erf iu 
VGDtmJ branch fX* to fuflu List; fieeC'Dtl btonKMtal nrrvc- 


The branches e mana ting from the plexus go for the most part to the thoracic 
Limb, but same are distributed on the cbest-walL The names id the brtncbM^ and 
their arrangement f*o far as they can be conveniently Giaminod before removal of 
the forelimb, arc as follows: 1 

1. The large suprascapular nerve iN. suprascapulari?^ arUes from the anterior 
part of the plexus, paesf^ ventm-laleraily, And disappears between the supra^pinAtus 
and subscapularis mnsclra. 

2. The much smaller subscapular nerves (Nn. if ub ct ap ularEfl), usually two 
primary trunks, arise dm* behind the suprascapular, run backward a short dis¬ 
tance, "and divide into several branctira which enter the wbeeapularis muiwle 
below its middle. A branch may come from the axillary nerve. 

3. The anterior thoracic or pectoral nerves LNn. pectorals craniales), three or 
four in number, arise from the anterior part of the plexus and fmtn the loop farmed 
by the musculo^tiLaneous and median nerve* One enters the Anterior deep 
pectoral muscle, Another prunes between the dtVKBkiEU of the deep pccloral to 
supply ihe superficial pectoral and braduqcephalsc^, giving a twig usually to the 
posterior deep rmmcJc. The latter receives one or two other aerves. 

4. The musculMutmieous nerve iN. musculocuianeus'! arises from the nfite- 
rior part of the ptexw behind the suprascapular and descends over the lateral face 
of the brachial artety, below which it IS connected by a large hut short branch 
with the mod tan nerve, thus forming a loop in which the artery lies * One or two 
branches to the pectoral muscles are given off from the nem the bop. 

5. The median nerve (N P . mod emu*! lx usually the Inrgi'St branch of the bra.™ 
chial plexus. It arises with the ulnar from the posterior part of thr plexus and 
descends over the insertion of the scalenus, cfu«5es the medial face of the brachial 
artery, and reaches 1 he anterior border of t hat vessel. 11 is fwflj r n'cugnixed by 
its large mx and the loop which it forms with the mu.HculcNcaianeous nerve. 


1 In nM*F In «xuniiii> lb* pkxw and the prifptL> <rf ita thief bnosri™ i'unvcitl^ntSy «nd mrh 
u little dbturh*iv«j of ^Luukii mx y«K*ih}e-, the psihkn ahiHild be swiwwIkI it* mutalwo of t ht 
Natural Ejodtion end the foroJbnb at-iiuctcd u inuch w w nc unamty. Cn 4;-m* thia wOH LiaitLrtj- 
aurt u-T thr prKutui-1] and rellll:lnn. j i uf the nf-rvtw and VMM I* [rfiitie. Thf linicrijsl ■L^raiica «r 

dmvrn away fmm dir djut-waU m* tJk&t \f\c\r lut^raJ surr&re jww -Tt^rra forwani, And the ncrv«i 
nre^inularlv aFT-K-tdi. 

1 The Inop ruay be nl-«c*t or dnulrfe. 
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& The nervft (N- ulnaris) arises with the median by a ohott common 
trunk It descends behind the brachial artery and H ifCOmpADid ft nhort distance 
by the radial nerve, from which it can he dbtmguish«i k cl by its smaller him, 

7. The radial nerve (N, radinlis) arises from the posterior part of the plexus 
and is sometimes the branch. It duaccndiL with the ulnar nerve over the 

medial face of the origin uf the subscapular artery and the lower part of the tereai 
major and dips into the interstice between that muscle and the long and 
medial heads of the tri-cepe, 

g, The arihiuy nerve (N, ojriJlarb) arises behind the muKulo-cutsneous, It 
parses downward and back ward on the medial face of the subscapulaHa and dis¬ 
appears between that muscle and the subeBapular artery. 

0. The long thoracic nerve CN, thoracalis longue) is wide and thin. It arises 
from the anterior end of the pltstus, ^vea off (usually) three branches to the ser- 
ratus ventrahs at the junction of its cervical and thoracic part*, and passed back- 
ward ncroas the surface of the serralus thoracis, to which it is distributed. The 
bnuwhc's which enter the muscle art pven off both upward and downward in fairly 
regular fashion. 

10. The thnraMMJorMl nerve (N. thoracodorsalls) arises medial t* the axillary 
and poHKC& upward and backward aqfugt the suhrfapularis muscle to ramify in the 
EaUsaimus dorau 

1L The external thoracic nerve (N, thoracal 20 latailie) arista by a common 
trunk with the u inar. 1 1 pauses backward and vimlmlly acrus* the medial surface of 
the humeral tendon of the cutaneous muscle, and eonti one* backward in company 
With the ertcnml thoracic vein. lie branches innervat* the cutaneous muscle and 
the akin of the afidominal wail ns far bock as the flank. Ii. gives collateral branches 
to the deep pectoral muscle and others which anastomose with perforst Ing bronchi 
of iiitcrcosTtal nerves, A branch from it, nceompanied by a large perforating inter¬ 
costal branch, winds around the ventral border of the EalL^imua dorsi and ramifies 
in the cutaneous muscle and akin on the lateral surface of the shoulder and arm. 

Tbt taniL pai?ftri« thermti* cr jwetaftl aerra fWn. pertofilH cmidalei) m lw Hard v> 
Lncludc 9 1 , 10 F aon It* 

SoJ'VAiCAJ'L'LAR NES.VH 

The suprascapular nerva (Fig. 5GS), short but large, is usually derived chiefly, 
if not exclusively, from the sixth and seventh cervical components of the brachial 
plexus. It paarea between the suprospinaius and subseapulnris muscle* and turns 
wound the dLital fourth of the anterior border of the scapula ca. 7 cm. above the 
tuber scaputie to roach the Hupr^pimm fossa. It gives bronchos to the supra- 
spina? oh- and continues backward and upward into the infraspinous fossa, and ter¬ 
minates in several branches which innervate the infraspinatus. 

The direct pnEation nf tlhi* nrrv« la Ihfi stapuEft renders It lUhEf* to in iitrjr, tlw* t™ok «f which 
tn&j br paiikhla and Atrophy of ihr- iiajjplii'.J by Li. Thf-rc i-s, howevrr K a unnUL tendinous! 

buhl which rkoduk aver the nerve u Lv tunm ajuiind i tie *dg£ of the acapnia. 

HgSOTO-OUTAMEOffi Nhevb 

Thv muaculo-cutaneous nerve (Fig. fr&fl ) ari h— close behind the suprascapular, 
and is derived chiefly from the part of the- brachial plexus which is supplied by the 
seventh and eighth cervical nerves. It descends across the lateral surface of the 
brachial artery, below which a great port of the nerve unites with the median to 
form the loop previously mentioned. It give* off a branch which enters the proxi¬ 
mal part of the belly of the coraco-brachialis, passes downward and forward in 
company with the anterior circumflex vessels between the two porta of that muscle 
or between the muscle and the bone, and divides into branches which enter the biceps 
brachh. It contributes one of the nerves to the pectoral muscles. In some cases 
this nerve sends a branch to join the cutaneous branch of Iho median. 
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Axillary Nef.ve 

Thu axillary nerve iF igs. 506, G5E) derivin. it* titers chiefly from. the eighth 
cervical root of the brachial plu r It runs downward and backward ncroas 
the distal part of the adfewaiitilsria, ami, in company 
with the (joiterlor circumflex artery, dip* in batwirfm that 
muscle and the subaoipiilar artery at the level of the 
shoulder joint. Continuing outward m the interval between 
the teres iniEtor and the lung and Intend herob of the triceps* 
it reaches the deep fact of the deltoid and divides into several 
divergent branches. The muscular branches supply the tores 
major, captadoriSj terra minor, ddtoidj and hmchiooeph&Lb 
eus. Use cutaneous branch (N, eutaneys hrochii lateralis) 
rune downward and a little forward BOW ihu lateral head 
of i hr triceps and ramifies on the faacin on the from of the 
forearm and on the superficial pectoral muscle. 

Radial Keeve 

The- radial nerve fFigs. 566, fttVS, fi52) is Rorneiijnra the 
largi-si branch of the brachial plexus. lt& Htjera are derived 
cfefeffy fnim ihe first thoracic root of the plexus. It posses 
downward and backward over the medial surface of the origin 
of the sui^eapular Artery ami the distal part of the teres 
major. Tn thimpart of its course it Is elated in front 1 a the 
ulnar nerve, which separates it from the brachial vein. 1 It 
detaches a branch to t he tensor fascim fiutibradui, pulses out¬ 
ward in t hi- interval between the teres major and the Ion* 
and niHial head? of the triceps, and gains the musculo-epiml 
pVonYc of the humerus Accompanied by a branch of the 
deep brachial artery, It run-! obliquely downward and outward 
in the groove^ covered late rally by the lateral head of the tri¬ 
ceps and the exterior carpi radial i.^ anil ranches the flexion 
surface of the elbow joint In this part of it? course it gives 
off muscular branches to the throe beajd? of the triceps and 
to the anconeus, and a cutaneous nerve (N. cutam-us anti- 
lirufhu dorsalis); branches of the latter emerge below or 
through the lateral hem I of the triceps and ramify on the 
dorsolateral surface of the forearm. At the elbow the nerve 
descends with the anterior radial vessels on the joint capsule, 
between the brachial is and extensor carpi nidiulia, and sup¬ 
plies branches to the extensor carpi and the common extensor 
of the digit and (mofimstantly) lo the hrachlalia, Below the 
elbow joint the nerve detaches a large branch which passes 
back bet ween the lateral extensor and the radius. lo the uhtaris 
lateral**, and torroinales by small branches which descend on 
the radius to enter the radial aml ulnar heads of the common 
and lateral extensors of the digit, and the oblique extensor nf 
the carpus. Thus the radial nerve innervate* the extensure 
of the elbow, carpal, and digital jointd, and -uppiie* a 1m 
the lateral flexor of the carpus/ 

1 Tlic relative pnsit^nsi tnc vrasr-b ami t wm* hew are variable: tmL hudy thr diur utrvr 
P*m«i Iwlwren the rtut^rdirtitiu- urtfn bin! wb, and In uvlte rwm ihe faUud tirrvi- 

! tlw* laUml fac r cif [he matiM'&pvUr arirrj-. 

■etc hdon 
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ULNA* Nehvz 

The ulnar nerve (Figflr Jififi,. 567 ^ 56S* (352) arises with the median from the 
thoracic component* of the brachial plexus. It descends between lhe brachial 
artery ahd vein, accumibum-d for a short distance by the radial nerve. It then 
craftse* the vein and coatku^ behind the latter along the anterior border of the 
tensor fjiscisn antibrachii and dip/ under that muscle near the elbow, Here it ia 
joined by the ulnar vi^scIh and jMsse* durnivnid and backward over tbo medial 
epi condyle of the humerus. In tlic forearm it crosses obtiquely the deep face of the 
ulnar brad of the flexor carpi nlnarU and descends under the deep fascia with the 
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vends, at first on the ulnar head of Lite deep fle*oi% and then between the flexor 
carpi ulnnris mk! ulnaris lateralis, Near the level of the Rcces&oiy carpal bone it 
divides into two terminal branches superficial and deep. It givers off two principal 
Collateral branches, The cutaneous branch (Ramus cut&ncua vohudi) h detached 
just before the nerve pikn^ tinder the tensor faseta aulibmehii; it nms downward 
and backward on that muscle under cover of the posterior superficial pectoral,, 
becomes superficial below the elbow r and ramifies on the posterior surface and both 
side* of the forearm. The muscular tranches, which am given off at the elbow, 
supply the superficial digital flexor,, the ulnar head of the deep flexor, and the flexor 
carpi ulnartFi, Of the tun cerminaK the superficial branch {Ramus .mperficintis) 
emerge* between the tendoruj of insertion of the lateral anti middle flexors of the 
carpus and ramifies on the dorao-Iateral nsppct of the carpus and metacarpus The 
deep branch > Ramun profundus) h after a very abort course, unitm under cover of 
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ibe tendon of the flexor carpi ulnarw with the lateral branch nf the median nervn to 
form the lateral vn!&r ncn^. 


Medeaj? Nerve 

The median nerve (Figs, 566, 567, 572 r 552, 053) derives. ite fillers chiefly from 
the eighth cervical and first thoracic mutt# of the hm/chial plexus. It is usually the 
largest branch h and it wcompajiiea the chief arterial trunks to the distal part of the 
limb. It drararuh over the medial face of the brachial arteiy, which it cross*# 
obliqueEyi, and continues domi the nrtn in front of the urteiy, Near its origin it iS 



AfcdioJ m*to&grpol tHn 

V P oLn- ncrer 
Digiinlatteiy 


Hursti] i£i#iSal frm jvA 
Fotir Jtfln'iii frowh 


DtrfjtE rfid of klltmt Ptrtd- 

fltirpgLl Vph£ 

tjtirffr rviooirjn^ ht?rtf 

Stinpewnmt Ii& iPHmi 


Superficial XcfrdcJi 

t*i^trvw n Tin utir ^ipanml tif 

ftlbxrk 


JtatfmVT fwowcA nf *umptr7u&ry 
haaiArn* 

(ttii Lijij r ifr irruldV durttfi 
Hffamrnl 

FttftfT JfcpaflHHU of patient jainl 
/■ l ri>Ji‘™ J ann Nijcr tf dlffil 

Deep flexor tfmi&n 
Ditto! annular Kpa nwnJ o/ dhipil 


tin. aol —nrf Pewil Piww «r Barti Fti*P ton or Ibui, Voui Bumtax^ 

J h C*juLtff of third r +-'-^V f r JL i. frwn fim t* illfUi muhmL baft irf *■»! ■**! of iMrd 

philui. iVtrr SctJndU. Atlu d. Ant il Sh-mlr* :■ 


joined by a lar^e branch with the mUKrula-ctltaneoitS nerve. IbUB fornsirtR a loop in 
which the arter) r appears to be mispentledr Near the elbow it usufiJ]y crossea 
obliquely over the median artery and lies behind it on ibe medial ligaiiLGiit. 
Below the joint it again rmssra the artery and lira behind the radius and the 
lower part, of the long medial ligament. 
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nervous system qf the horse 


Poraing tencath the flexor carpi radbdiB, the nerve continues downward in the 
forearm with the median veseek, and divides at a variable diftanw above the carpus 
into two branches; the^n are the medial volar nrrve, and thr bitcra! branch, which 
onitea with the ulnar to form, the corrrapotiding lateral volar nerve. 

Al the peotiirud part, of thr forearm the nerve runs slmast Htnught downward hIqiij? the 
wvtrrifir ttnmrr uf 1 hr-1 nuj m^lul Eijcilism'Ci I. whiln Hit artery Iwrr i tidjlM* [%iinrwhal bwdnriFtl. 
Thus tbe ncr™ it taporfidil Id the wlcjy for a abort dMutre. thro lien La (root of the- latter to 
aIhiul tbr mici.ilJr- of thi.- ttgioD, where it, LntliiUB a Eitthi KackwmriS and arrive* at the iiLterv&I 
between the radial and qtnar flrsnm of the Wpttt Tbr diviatub may otrrnir alxrtii the- middle «tf 
the ref loo or even higher, but comramnly Utrkoi place in the distal thin! or fourth 

The collateral branches arr aB follow^; 

1. The musculo-cut&neoua branch is in reality the continuation of the nerve of 
that name. It k given off sibout the middle of the arm, passes beneath the lower 
pari of the biceps and divide into muscular and gutanruuA branches, The mus¬ 
cular branch enters the hrachialK Tlse cutaneous branch rtnergra between the 
brachioeephal Lens add the biceps and divides into two branch re; these descend 
on the fascia of the forearm with the cephalic vein and its accessory, and ramify 
on the front and medial face of the forearm, carpus, and metacarpus, 

2. A muscular branch in given i*ff at the proximal end of the radius. This, m- 
clinch backward, pan^c* under the flexor carpi radlalhi and divides into branches 
which enter that muscle and the humeral head of the deep digital flexor. Id ex- 
ccptiounl casra this hruJich dem^-nda for tfoime distance {3-5 cm.) just behind the 
parent trunk before posting under cover of the flexor carpi, 

3. Tiie interosseous nerve gives off a amall branch which descends to the radial 
heml pf the deep digital flcs:jr, pfwws through ihv intiimwHcmiM space and Lh, dis¬ 
tributed chiefly to the periosteum. 

The volar or metacarpal nerves, 1 medial and lateral,, are the continual ions of 
the median and ulnar nerves in thr dktiiJ part uf Lhr Limb. 

The m«dial volar nerve (N. volui* mcdioJk) arku m the medial terminal 
branch of the median nerve at a variable distance above the carpus {Fig, 567), 
It deneods in the carpnl oanal along the medial border of the superficial flexor 
tendon, and lies at fiivt in front of the commun digital artery (Fig. 570). It then 
puMM behind the artery to the distal third of thr metacarpus where it lies behind 
the vein, a* the artery here is deeper in portion (Fig. 572). In w id if ion to cutaneous 
wigs, the nerve gives off near the middle of the metacarpus a large anasto¬ 
motic branch which winds obliquely over the flexor tendons and joins the lateral 
nerve below the middle of the metacarpus (Fig. 572). Near the fetlock the nerve 
divides into two digital branch^. 

1. The dorsal ' or anterior) digital branch (Ramus dorsalis) descends at first 
between the digital artery and vein,, then crosses over the vein and ramifies in the 
akin and the curium of the hoof on the do Trial face of the digit, 

2. The volsr (or posterior) digits! branch (K&mtid vo km) k the direct con¬ 
tinuation of the trank: It descends behind the digital artery, which it accompanies 
in its ramification*. A middle digital branch is sometimes described sa descending 
behind the vein. In some cases this branch Is distinct, but usually there is instead 
several small twigs derived from the volar branch, which cross very obliquely 
over the artery and aim^tomosc in a variable manner with each other and with the 
dorsal branch. 

The lateral volar nerve (N. volarin lateralis) is formed by the union of the 
lateral terminal branch of the median with the deep branch of the ulnar nerve (Fig- 
567). It descends with the lateral volar metacarpal vessels in the texture of the 
posterior annular ligament of the carpus (Fig. 570). In t he metacarpus it descends 

1 In some veterinary worku Lbw w frequently teimed plants Derva r wtudi in id uofer- 
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H-Iong the latent! border of the deep tlnxur tendon behind the Literal metacarpal 
vein and ia accompanied by tile aBmll branch of the lateral volar metacarpal artery. 
Toward the distal end of the metacarpus it is joined by the oblique branch from the 
medial nerve* and beyond this ia arranged tike the latter. Below the carpus it de¬ 
taches a d«p branch to the suspensory ligamant and the interonti and also aujv 
|>]j™ twigs tq the skin. 1 


the mm*ac n mvEs 

The thoracic nerves (No. thoraeales) number eighteen on either side in the 
horse* They am designated numerically according to the vertebra behind which 
they emerge- Most- of them are arranged in a very similar manner and therefore 
do not require separate drscripLion. Each diodes into a dorsal and a ventral 
branch, the latter being the Larger. 

Thr- dorsal branches (Rami doraales) emerge behind the Idvmtores cotstarum 
and divide into medial and lateral branches, The medial branches ascend on the 
nmftifidus and supply the doraal spina! muscles. The lateral branches mn outward 
under the Eangbvnmua dorai and emerge between that muacle anti the longis^Lnua 
costam m; after giving twigs to these muscles they pass through the latlssirauE 
dorai and the 1 umbo-dorsal faacia and ramify as dorsal cutaneous nmrrvt under tba 
skin of the back (Fig, 655). In the region of the withers they give branches Eo tha 
aerratus dormlia and rhombeideus, and their cutaneous terminal* pass through 
those muscles and the doreo-seapuW ligament to supply the skin over the liga- 
mentum nuchas and the traperiiiH muscle. 

The ventral branches or intercostal nerves (Nn„ mtercostalos} arc much larger 
than the preceding and are connected with tho sympathetic by rami eommuni- 
canioa. The first gore okiKswl entirely to the brachial plexus, but send* a small 
branch downward in the finst intercoatai space, w p hich U expanded in the muscle 
there without reaching the lower end of the space. The second ventral branch 
fumiahea a considerable root to the brachial plexus, but its intereosteJ continuation 
is typical. The intercostal nerves (Fig. ’£73) descend in the intercostal spaces 
with the vessels of like name, at first between the intemfeUl muscles, but lower 
down they fire chiefty sub pleural, In the anterior spaces the artery Ires along the 
posterior border of the rib, with the nerve in front of it; further hade the nerve Iks 
behind the border of the rib, with the artery in front of it. They supply the intercos¬ 
tal muscles.,, give off lateral perforating branch re and terminate in the following 
manner: The second to the sixth inclusive emerge through the spaces between the 
costal cartilages and concur in supplying the pectoral muscles. The second to the 
eighth give branches to the tnnsveraas tborack- The succeeding ones give branches 
to the diaphragm* pass between the transverse and internal oblique abdominal 
mtisdfis a give twigs to t hew r and end in the rectus abdominL. There are three series 
of cutaneous nerves given off by the intercostal nerves. The dorsal series emerge 
through the latiatimus dorri and the lumboHdorsal fascia parallel with the lateral 
border of the longisamm* The middle ones perforate tbs serratus ventralk, external 
intercostats, and external oblique* The ventral ernes appear through the abdom¬ 
inal tunic. They supply the abdominal muscles, the entaneos, and the skin. 
Some of tic anterior ones anastomose with the posterior thoracic branches of the 
brachial plexus. The posterior three supply in part the nktn of the flank. The 
ventral branch nf the last thoracic nerve runs outward behind the last rib across 
the dorsal surface of the p^oas major and divides into superficial and deep branches. 
The superficial branch passes over the superficial face of the tranaveraus abdom- 

i Anaatetaoufl an rateblMhed M™n tbe digital bcuoi»* mxrd the ar™? Innervated by 
tbcu u* Mt well defined, hut raaHy evfrLap *»ch other. In cerUi* diMaed ooculttlpim, bn-w*¥ef, 
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tera ettee ttef linfidw only. 



rtr.cfl prtfrM 










THE WURJlR NERVES 


943 


hm, perforate* the ohUquu* externuflj and ramifies under the *k\n of the flank 
(Fig, G57)< Thu deep branch descends on the deep face of the Internal oblique to 
the rvctu* abdominis, in which it ends, 

THE LUMBAR NERVES 

There am abr palm of lumbar nerves i. Nn, lumbidei) in the home, the i&at of 
which emerge between the Iftnt lumbar vertebra -uad the sacnitn. The anterior two 
or three am about the siime size els the thoracic nerves, but the other* me much 
larger. Their dorsal branches are small m comparison with the ventral ones. They 
are distributed to the muscles and akin of the loins and croup in a fashion similar 
to those of the thoracic nerves. Th> ventral branches, art connected with the Fym- 
pathotic by small rauai commumcant™, and jp™ branch^ to the suhtumbar muscle*. 
Those of the Erst two minis are arranged like the corresponding branch of the List 
thoracic nerve. 

The ventral branch of the first lumbar nerve fr termed the iho-hypqgafitric 
nerve (N. ilinfaypogastricus]. It peases outward b-1tvwu the qnadrstus lum- 
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borum and the pass major, and divides liI the lateral border of the latter into a 
superficial and deep branch. TV superficial or cutaneous branch puses over the 
dorsal edge of the miirrtnd oblique, descends between that musde and the extenwl 
oblique, perforates the latter, anil runs downward and backward and ramifies 
under the skin of the posterior part of the flank and the lateral surface of the thigh. 
It gives branches to tf» transverse and ob&quus abdominis ttrtemua, Thr deep 
(or miLHCuhtr) branch is smaller- it runs downward anil backward beneath the 
peritoneum to the lateral harder of the rectus abdominis, gives branches to the 
internal oblique, and terminates in the rtetua abdominis. 

The ventral branch of the second lumbar nerve is umifdly connected by an 
imastomotie branch with that of the third nerve ft give* "FF a Urge branch lo the 
psoas major and b continued os the ilig-inguiaal nerve (N. ilioinguinrdi&). This 
divides like the ilio-hypogMtrie into superficial and deep branches. Its supeifl- 
Oill branch perforates the external oblique muscle a little in front of the point of 
the hip. rum downward on the front of the thigh and the lateral Jmrfaee of the 
stifle h and gives off cutaneous branches, Th- deep branch runs behind and parade] 
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with thjal of the dio-bypogabtrkua Mid detaches branches to the abdominal muscles. 
It joins a branch of the external spermatic nerve, and the trunk m formed de¬ 
scends the inguinal canal, to be fliatributed to the external genital origans and the 




Hurmunding skin in the inguinal region. 

The ventral branch of the third lumbar nerve is rotmecl-ed by a small anasto¬ 
motic branch with the second nerve and fumt-dic* a root of the lffiilbo-ttcrai plexus. 
It pvea off a branch to the psoas muscles* the external spermatic nerve, and 
m continued as the lateral 
cutaneous nerve, The ex¬ 
ternal spermatic nerve CK, 

Bpermaticus externals) passes 
backward in the substance of 
Lhc psoas minor and divides 
into two branches. One of 
these, the muscular branch, 
cmcigea in front of the rircum- 
flex lilac vessels and goes to ihu 
cremaster and internal oblique 
muscles. The other, the in¬ 
guinal branch, emerges behind 
the vessels just mentioned. 11 
then riEw bill-nil tound parallel 
with the external Iliac artery 
and Amends in the medial 
part of the inguinal ciimd. It 
emerge fit the external ring 
with the external pudic artery 
and ramifies in the external 
gvnitnl organs and the skin of 
the inguinal region. The Lat¬ 
eral cutaneous nerve of the 
thigh (N- CLitaneus femoris 
lateral U) runs buck ward in 
the substance of the psoas 
muscle?! find emerge* at the 
lateral border of the psoas 
minor. It then passe* outward 
and backward uU the iliac fas¬ 
cia and accompanies the pos^ 
tenor branch of the circumflex 
iliac artery. With this vessel 
it perforates the abdominal 
wall by passing between the 
external oblique and the iliat-us 
it abort distance below the 
point d the hip, descends on 
the medial face of the tensor fascia latre {near ite anterior border), and ramifies 
gubcutancolisly in the region of the slifh 1 . 


Thfr origpi hjvJ diapwiijiifl qF totar trf the ran^wlDi; uewa ire varishtf, In jmmr «*«n ihs 
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The ventral branches of the fourth, fifth, and fliith lumbar nemas ooneur in 
the formation of the lumbo-«cnt plexus. 
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Luh30^uu=aal Plehb 

This plexus (Fig- 578) result Mbfltotlt.in.Hy from the union of the ventral 
branches Of the Last three lumbar tmd til' firat two sacral nerves, but it derive a 
small root from the third lumbar nervc also- The Anterior part of the plexus lie* 
in front of the internal iliac artery, between tile lumbar transverse processes and the 
peons minor. It supplies branches to the iliopsoas (designated by Oirard the 
disco-imtscular nerves). The posterior part lice partly upon and partly in the 
texture of the Mcro-seiatie ligament. From the plexus are derived the nervea of the 
pelvic limb, which are now to be described 

Feuoial Nerve 

The femoral nerve (N. femoral is) k derived chiefly from the fourth and fifth 
lumbar pcrves, but commonly, if not always receive* a fasciculus from the third 
nerve alao and ma y twuvs one from the sixth (Fig, 856). It is the larger of the two 
nerves which are given off from the anterior part of the Jumbo-sacral plena. It 
runs vent rally and backward, at fir*t between the psoas major and minor, t hen 
crosses the deep face of the tendon of insertion of the latter, and descend under 
cover of the snrtorius over the tetnlmil part of the iLio-psoaa, It gives off the sa¬ 
phenous nerve, and divide? into several terminal bltmdhi's which djp into the inter* 
wticc between the rectus femoris and the vastus inpdmlk (Fig. 575). These branches 
iltv accompanied by the anterior femoral vE«a*ols and innervate the quadriceps 
femortH. A collateral branch k given off to the ilio-psoan. 

The wpbenons nerve fN, aaphenua) (Figs, 575, 576, 582: is given off as the 
femora! crosses the terminal part of the ilio-pNuts. Ii givtis off a branch which 
enter? the deep face of the sarlurius, and dcscenda With the femoral vessels in the 
femoral can: lL About thu middle of the thigh it divide? into several branches 
which emerge from between the aarturius and RrariJk. perforate the deep fascia. and 
ramify on the medial surface and the front of the Limb as far downward aa the hock. 
The longer posterior branches accompany the saphenuUfl vrawls, while the anterior 
branches deviate forward toward thi: stifle and the anterior surface uf the leg. 

O&TUftATOH Neive 

The obturator nerve (N. obiuralorius} is derived chiefly from the ventral 
branches of the fourth and fifth lumbar nerves, but may receive fibers from the 
third or the sixth (Fig, 850), 11 runs downward and backward, at first above 

and then upon the external iliac vein, inclines inward across the obturator vein, and 
passes through the anterior part of the obturator foramen (Fig, 576), It continues 
downward through the obturator oKtcmus, and divides into several branches which 
innervate the obturator extemua, pcetmeus, adductor, and gracilis muscles [Fig. 
581 ). 

ArfTiEWQH. Gluteal Nerve 

The anterior gluteal nerve (N, gjuteeufi craniali?) Is derived chiefly from the 
last lumbar and first sacral nerves, but commonly has a fifth lumbar root- It 
divides into four or five branches which emerge through the greater sciatic 
foramen with the division* of the anterior gluteal artery and supply the glutei, 
tensor fascia? lata*, and capsularis (Fig- 658), The nerve to the tensor fascia? late 
and the anterior part of the superficial gluteus pev*aes bet ween the deep part of the 
gluteus medius and the gluteus profundus, and is accompanied on the iiiactis by 
branches of the lateral circumflex vessels, 

PosTtvjot. Gluteal Nehye 

The posterior gluteal nerve (N. gluteus caudalis) i* derived mainly from the 
sacral roots of the lumbosacral plexus (Figs, 576, 658). It divides into two trunk* 
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tthjctt emerge above the sciatic nerve. The dorsal nerve pimara backward on the 
upper part of the sacro-sciatic ligament and divide* into branches which enter the 
biceps femerw] it supplies a branch to (he posterior pan of the midiUe and 

a nerve which tarns around the posterior border of the latter and vnie-i* thr'pos¬ 
terior head of the superficial ftiulwa. The ventral nerve runs downward and tick- 
ward on the Hiwrtwauilic Ligament ruul divides into the posterior cutaneous nerve 
of the thigh i.N. cotnnpus feworis eaudulisi and muscular branches which suonlv 
the semilendmosita. The former passes through the biceps fcmr.ru, emervps iK- 
t ween that muscle and the Bcmilendinosus at or a little below the level of the tuber 
Lschii, and ratnili™ subcutaneously on the lateral and posterior surfaces of the hin 
and thigh (tig 657). The deep part of the nerve is connected by filaments with 
the pudic nerve. 

SCIATIC NEhYE 

The sciatic nerve <\\ ischiadiwia) (Figs. 578, 5S0, MS), the targeei in the 
body, is derived chiefly from the sixth lumbar and firat sacral roots of the lumho- 
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the trochanter major ami tins tuber isehii over the gomp|lufl h the tendon of the 
obturator mtenma, anti the quadratm? femoris. In its descent in the thigh at lias 
between the biceps femora laterally and the adductor, aemimembnuKiatii, and 
sdtnitendinojfUH medially H and Ib continued between the two heads of the gastrofr- 
neniLiiH as the tibial nerve. Its chief branches are m follows: 

1. In the puKic fRtrt of it* course jJm sciatic nerve supplies smalt muscular 
braoches to the obturator intermix gemellus, and quadratic femoris; the branch 
to the obturator htemu* ranches the muscle by pacing through the anterior end 
of the lesser sciatic foramen. 


Thew v*iy hjililL] nerve* aruir from the vpp m bonder or deep farr □! the sciatic, iboal half 
wiy Itrtvrw’ii the two idatk foramina. The nerve to the tiLumnittir interna* Uiw along the donsaE 
buiripn of ibe aelatJe bch! dlvidea into brandi#* fnr Itfrih bnwiii of the muscle. Thu? tirrv™ eo 
the jpihtLtua ±jirt qiwdnUus femn™ commody Misn from the deep face of thu- *ei«Ue hy i rom- 
rooti [runic which pusen tuck hetwesn the titter and the eactu-nciatjc to the poelcj-ior 

bonder nf the glutcui fKrafiwdu*, where it diitdea. 


2. As the sciatic nerve lunm d«»u behind the hip joint it gives off a large 
muscular branch (Ramus tnuHCulana pruxunalia), which divides to supply the 
jwnumembranosus and the iihort had* of the bietpd Jem orb and wmiicndJn- 
OflU, 

3, The posterior cutaneous nerve of the teg or external saphenous nerve (N. 
nutuwilt fluneDaudalis) is detached from the sciatic about the middle of the thigh. 
It receive? a fasciculus from the peroneal nerve and derands with the recurrent 
tnrsal vein or the lateral fact 1 of the gitf-lToenemiuf? to the dbtjd third of the leg. 
Here it pdtfcirntra the deep fascia and ramifies under the skin on the lateral surface 
of the tarsus mid metatarsus iFig. 557). 

The peroneal nerve (S. pmamia) (bigs. 580, 5&5 r 659) is a large trunk 
which arises from the sciatic nerve ver y shortly after the latter emerges from the 
pelvic cavity P |l with the parent trunk to the ■nrigin of the gastrocne¬ 

mius; here the peroneal nerve deviate outward and forward actoete the lateral 
face of the ^rmciicnatL^ under cover of the biceps femora, and divide at the 
origin of the lateral extensor munch 1 into superficial and deep branches. The 
collateral branches- include one to the biceps fempiin, the reinforcing fasciculus 
detached about the middle of the thigh to the potierlor cutaneous nerve, and p 
lower dow n, the lateral cutaneous nerve of the leg (Ramus eutanena sum later- 
alb). The latter emerge between the middle and posterior divisions of the bi¬ 
ceps femori_ u at the level of the idiflo joint and ramifies ubder the skin. The hu- 
pertcial peroneal nerve (N. peionueuB superfieiaiin) ftrrniithe* branches to the 
lateral extensor, and descends in the furrow between that muscle and the long 
extensor, perforates the deep fascia of the log, and ramifies under the skin on the 
front and the lateral face of the tarsus and metatarsus. The deep peroneal nerve 
(N. perameus profundus) ts the direct continuation in point of size of the peroneal 
trunk, ft dips in between the lateral and long extannora of the digit, gives branches 
to these muscles and the tibialis anterior, and dracends in front of the intermuscular 
septum which separates the two muscles finst named. It continue?! downward 
behind the tendon of the long extensor amd divides on the front of the hock mto 
medial and lateral branch^. The medial branch > Ramus mediaUs) passe* down 
under the skin on the anterior face of the metataraun and supplies the cutaneous 
fibers of thin region. The lateral branch (Ramus lateralis) furnishes a twig to the 
extensor brevis muscle and descends with the gmu metatarsi artery. It supplies 
the akin on the lateral face of the metatarsus and the Fetlock. 
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In liu jjraiitr put of Its emme in tin I* tfi* d«p peron**] MrJ* t. tan £• 

lor t iblo] vrrvrlx hv tte ribUlw saterinr It atedd te ooted that the lateral one of the two 
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ke&youb system of the hokee 


Vfiiu which almost oK&y**r n-nrpjmny tbr nxtxty h&rt u usu 1 % very knee, *pd thn-Wet of mmda 
which InUrEveEua IwtwM U And the nerve in s fccwdinjly thm. Ia the dimai p«t pf the Ira 
lb* nerve ii m dinrt enabaet with the vdu, mid on the fm*t *rf thr h«k It li« behind the mob. 
in i*trv eKUptioui ihetttve hr* fert * variable d.iManee in the mlddk nf liir leg to ihr. lateral 

part nf the tihialb anterior. 

TlBlAL nehyy 

Th^ tibial nerve (N. tibial fr) in thr direct continuation of the sciatic Hem 
(Fig*. 576, 580, 5S3 f 5M S 65ft), Tt paws down between the two head* of the 
Rnst rocnfTftiu*,. and accompanies the recurrent tibia! veenseb to the dktul third of 
the ie& where it divides into the two plantar nervua. In the promiinl third of the 
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leg it lie* along the medial side of the superfieM ftwwr under cover of the medial 
head of the ppietmcncmiue; lower down it k covered by the common deep fuacia 
ant! k nhuated in the spare between the deep desor and the medial border of the 
Undo calcaneus (Achillk^ 

At ibr umihI point <rf elrcUon for bbud neurectomy, i- f„ about a bandhresdth nbave the 
kvrlerf l hi- tuhr* adds, the nmne b« in arroEar tissue marl fit ia a Wial en-nvfwjinni-ni formed hy 
the epocmt fud* of tb*- rkep flraar Ln front tad by th? pomtryjq Emin and the tonal tendon of i» 
«ffiit«ikliniuuj> bad hicepi frmori* behind emd medially 

At ils origin the tibia! nerve gives ofT a muscular branch (Ramu* immdark 
distili*)* the divisions of which between the two heads of the gastitHraemiua 
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and radiate to supply that miieele r the pgpfiteus, the soteus., and the flexors of the 
digi t. Small cutaneous iwiga are also detached along the course of the nerve. 

J'LAJfTAl. Ne»VES 

The plantar nerves, media] and lateral fN- plantaris medialis,. lateralis), 
result from the bifurcation of the tibia! nerve in the distal part of the teg (Figs. 
588, 584}- They continue at Exert in the same direction and relations as the parent 
trunk, in direct apposition and enclosed in a common sheath. At the hock they 
diverge at a very acute angle and descend in the tarsal canal behind the deep flexor 
tendon In company with the plantar arteries. The medial plantar nerve supplies 
cutaneous nerves to the medial aspect of the tareins and metatarsus, descends along 
the media] border of the flexor tendons behind the superficial plantar metatarsal 
vessel^ and is otherwise arranged like the corresponding volar nerve of the fore- 
limb. The lateral plantar nerve deviates outward between the two flexor tendons 
to reach their lateral border. It au ppbes a deep branch to the suspensory Ligament, 
and in its further course resembles the corresponding nerve of the fore limb. 

la sa-caHed "tiblsT DHnriam*th*0(Hntor nelly cuts the two plantar ra™ which h*vt 
■jot jrt wmMtd. The «wrtciwrtia Drench brtwra the iwv plantar jwnvs? 1* ■nudJer And nwre 
durtil than thit which ctianecta the wrrwuiwlijw Bmn <4 the fare liiah F and a *b*enL in 30 per 
wt td the- fiM acccniiag to RudaL 


SaOlaL Nesves 

Five paira of sacral nerves (Nil Mcrate) are present in the ho™. 

The gmAil dorsal branches emerge through the dorsal Huurrai foramina and the 
space between the sacrum and the first coccygeal vertebra, and ramify in the 
muscles and skin of the sacral region and the adjacent part of the t*i3 (Fig * 657), 
The fifth anastomoses with the dorsal branch of the find, coccygeal nerve. 

The ventral tranches leave the vertebral canal through the ventral sacra] 
foramina and the Interval between tha sacrum and first coccygeal vertebra. They 
are connected with the Rym pathetic by rami MmmiEnicsnk» ? and contribute 
branches to the pelvic plexus The first and second are the largest, and unite with 
each other and with those of the last three lumbar nerves to form the lumbosacral 
plexus. The third and fourth are connected with each other, and the majenity of 
their fibers go to form the pudie and posterior hmmorrhmdal nerves. 

The pudie utrre (N. pudendus) (Figs. 57fl h 58D r 658) passes downward and 
backward partly embedded in the Bacro-sciatic ligament, then accompanies the 
iatemul pudsc artery to the ischial arch., turns around the latter, porting company 
with the artery 1 , and puTmira a flrauous course along the domiiu penis as the nervtis 
dorsalis penis ^nd ramiftefi in the glana perns and the penile layer of the prepuce. 
Within the pelvis it anastomoses with the posterior hemorrhoidal nerve, and gives 
branches to the bladder and urethra, the terminal part of the rectum, and the skin 
and muscles of the anus (Fig, 577) - It also supplies the nerve to the bchio-caverm> 
ana muscle and numerous branches to the corpus cav^rauffliffl. of the penis and 
urethm. In the female it terminates in the clitoris and vulva (Fig- 578). 

The posterior hemorrhoidal nerve (N. hamorrhoidalie caudal is) passe* down¬ 
ward and backward above the pudic nere r e. with which it anastomoses- It gives 
twigs to the terminal part of the rectum, the sphincter ani extomuB r and the sur¬ 
rounding skin (Fig, 577), In the female it supplies twigs to the vulva also (Fig, 

578). . . , 

The ventral branch of the fifth nerve w small. It gives twigs to the aacro- 
coccygeus ventral is lateralis and the akin of the root of the tail and joins the first 
coccygeal nerve. 
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COOTTGEAl FE&VES 

The coccygeal nerwfi (Nr. ooraygeij commonly number five paira. Their 
d(ml add ventral branches anaatotnuse to form ntapectively two trunks on either 
side, which extend to the tip of the tail and supply Its muscular and cutaneous 
nerves. The dorsal trunk runs with the doreo-Lateral artery between the ftaero- 
cqccygpus doraalis and intertranwcrreiflJHH muscles (Fg, 579). The ventral trunk 
accompanies the ventro-Uterai artery below the udortrsiwvFTsaJwc 


The Sympathetic Nervous System ■ 

At prwdl there wem.H to be doClFubwc in the minds of corns regarding the 
manner in which the sympathetic nervous system of the domestic: animal can be 
applied to the autonomic nervous system as set up under the observations of J, N, 
Langley* 

His division of the autonomic nervous system was baaed on the connection of 
the efferent part of the sympathetic system with the cerebrospinal system and on 
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physiologic differences in the two parte of the autonomic system, which oonriats of 
the craaio^acrali or panwrympathetic system, and the thoracolumbar, or sym¬ 
pathetic system. 

Under the veterinary Jinatomical arrangement the craniosacral portion would 
comprise the cephalic and pelvic parts and be classed a* the parasympathetic 
astern and the thoracolumbar portion would comprise the cervical, thoracic and 
lumber parts and be closed ns the sympathetic system. 

The sympathetic nervous system (System* nervorum aympathicum) is that 
part of the nervous eybiem w hich senses (I) to transmit stimuli to the heart muscle, 
liiwtriped muade, and glands - {2) to conduct impulses from the viscera to the oere^ 
broepinal system. 


I Thr- fp*r.uJ riUltcmcfiti uf Lius dEH-riwtKin refer to tlu: ayftflm of iht botss, A few i|pp^rt«,t 
difTfeKDClibl rwtvnM will be n^uucmfd in tjvc account of UiiT ntrvijua syntem of tfic mL. f Mimt!*. 







THE StWATUCTlC VEBYOFi AY STEM 


S51 


Many qJ tht Ate» am ckrired from the Wibmfc]*! awftem usd at* ^mnpd and dia- 
tributed in the lympatbclk srjmtem. N umeroue sympathetic Gbcra pur? rofiUibtfted to tfw wrebrO- 
spinal n=rv« r ihw ni^h which t hcv bj>- distributed to ibd unttripod muKukr tiwije &ad fdanda, 
u vuamotor. ptlronulftr, mud secretory f*tyi». T&b ■jraiwtheLifi, like ib* roteterMpiam! system, 
OOOHLaLa of DfrUTUUH, B*cb nf which rariupriAU ttuc «U^bo^ P nn KQQ4, And EHinwroiW limJtnlwd 

dendrite*. Tha roll-bodiM art Hgjrapited into JF*tiglim, mome of which art Law and mon or low 
moiitani Ln poeitfnn amd fwm, white others «v mlerTOrofite *tid Ate rattered in afl angular namn- 
tkt though the peripheral jwit of the Simple visceral nyflevra rtmy be mcdiAted by mjm~ 

pmLbetic neuro&ro *\aut. 


Id. descriptive anatomy the sympathetic system u regarded as consisting of 
(1) a chairs of contra! ganglia extending along each Hide of the vertebral column and 
connected by association fibers to form the sympathetic trunk; (2) central branches 
to and from the cerebrospinal nerves; {3) peripheral branches, which form plexuses 
{Plexus sympathiri) with cadi other and the cerebrospinal nerve*; (4) the 
peripheral ganglia which are interposed in the plexus™ {Gangjia plexmim 
sympathkoruin). 

The sympathetic trunk (Truneua sympathies) extends on either side from, 
the base of the cranium te the tai]. In it am interposed, at interval? of varying 
regularity, the ganglia of the sympathetic trunk {Ganglia trund Bympalhld), 
These ore connected with the oerebrospinal nwvtt by the central branches, the rami 

c omm unican tea, 


Tm Madi ol mmi wrotnimlexiitea OOWA 01 tb«e, m» t™ cannot* krftdy of medidlated 
fib m derivel from iht npind wnw and jcanillm; they haw UamfoiT a white wipwiim, mad 
mre tetmud wfaJtv numi- They too bun fcxrtli efferent and dferoat fibers. The effereat vplaUP- 
tic Jim ato derived feftU the veolral nxiU of the ntail n*rvm and terminate Jn great put 
About the «Us nf ib* Qiampt Ayrowtiwlic ginid^r ^then cm in nwro dtetet* or in■ pmpharal 
ncuttii The iflereot aplmiKSnik &W* ak chiefly pcripbtral p«M«» of tb® pdh of the spin*! 
o-nnSik! but &n Bvropalbetae fiber* whieh cater the spinal MTO-irmk and terminate dnul 
«L1* of tbe flpiniJ Euutfiu-n TTb* grey ruul eorwM. e f wo™™bl« hl^™ derived fmtu 

the *yniMthUto kuuUa dLrwtlv w ihn^ the Inink, which prowl oMitrdiy m the jminml 
iw-rtfw ind ar-r dintnfruuri nlong the d:vi H LoiM of the l*EUrr to m^tupcd murole Rod Ktemik 

v Tasoraetor pU^mator, nn-l inenlory fibc^- i^iiOe go tv the hwot hranrs o[ the spinmi eord, 
And a w termLnate altout wJlii of tV apuml g&QKllA M ^cuK.r>- AynifHthetk fiber*, 


Similar but more complex and irregular communications which exist between 
the sympathetic HjyFtern and ihe cranial nerves—with the exception of the first 
and second—have been referred to in the accounts of the nerves. 

It is convenient for descriptive purposes to divide the sympathetic system into 
cephalic, ccr. kmiI , thoracic, abdominal, and pelvic parts. 

1. The cephalic pare (Far* eepfaalka Hyetcmaiis eympfithid) com prises the 
otic, sphenopalatine, and dliary ganglia, which may be n^arded aa homologuee of 
t he gAngJuL of the trunk of other regions. It also includes three plexuses formed by 
branch™ derived from the anterior cervical ganglion. The ganglion give* off two 
or three filaments w^ch subdivide to form the internal carotid pie™ (Fk™ 
Kirottcus interim*} around the artery of like name. The cavernous plexus tPkxus 
cavernosus 1 ' ffumunds the artery within the cavernous ainug anti eoMmumcateo 
with that of the opposite side. r fhe external carotid plexus (Ftexug enrol tens 
extemua) b formed around the homonymous artery, and filament from it go to the 
vessel and its branch® and to the wfivsiy glands. 

2. The c#rrital part (Pars uervicaiis e. Esympathid) mcEudw two ganglia and 

the trunk which eonnccte than. 

The anterior or superior cervical |angl»n (G- wviade craruak) U® on tee 
guttural pouch bebw the oceipito-atlantsl articuiation i Fig. 562^. It l* teddish- 
gray in color, fusiform, and shout an inch ^ca. 2-d cm.") in length. It m connecte|t 
by rami commumcant® with the last four cranial and fimt gemsd nerves, sends 
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branches to form the plexuses mentioned Above, and contributes to the pharyngeal 

pinna. 

The cervical trunk of the sympathetic coimecta the anterior and posterior 
cervical ganglbt On Leaving the former it m associated in a wminon .h heath 
with the vagus along the dorsal face of the common carotid artery. At the 
root of the neck it separates from the vague and joins the posterior cervical 
ganglion. 

The posterior or inferior cervical ganglion (G_ csnricsJc caudalc) is situated 
under cover of the ftrwt rib and the insertion of the scalenus {Fig*. 6*90, 661), On 
the right side it litas upon the lo&gus coOi and the trachea, on the left side upon the 
same muscie, trachea and the oesophagusr, It is flattened, very irregular and vari¬ 
able in outline, andi is blended more or lems with the hist thoracic gabion, 1 m that 
the two may be considered together as the ganglion stellitum. This receive at ltd 
anterodorsal angle the nnrvus transversarius, which aonompaniee the vertebral 
artery in the canalis iransversarius; it is a trunk formed by the rami communicants 
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of the cervical nerves except the brat and last. Large rami connect with the Iasi 
cervical and first nod second thoracic nerves. Filaments also connect with the 
vagus. From thfl ventral part of the ganglion proceed the cardiac nerves now to 
be described. 

The cardiac nerves {Nil cardiac!) are formed by branches from the posterior 
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cervical and first thoracic ganglia. together with twig* from the sympathetic tranks 
and the vagi, They form the outline plexus (P. cardiacuji) on the ventral face of the 
trachea by anfioiomo&ca with each other and with branches of the vagus and re¬ 
current nerves. They are subject to considerable variation, but their general ar- 
rafl^GDt may be stated t& follows: 

(a) On the right aide there are usually two cardiac nerves. Of those one 
posses back with the vagus in the angle between the right brachial artery and the 
bicarotid trunk, pierces the pericanhuin, crosses the aortic arch, and divides into 
branches which are mingled with those of the left nerves. The second enrwses 
obliquely over the right fane of the trachea and joins the vagus where the latter 
gives off the right recurrent nerve; a small plexus in formed here, from whleh two 
or three cardiac branches are detached. These pass back beneath the trachea and 
ramify un tbc atria and ventricles. 

(b) On the left ride there are commonly three cardiac unrwa. One of these is 
distributed to the great vmbcIs in the anterior mediastinum. The largest pas™ 
hack at firet with the vagus beneath the areh of the left brachial artery, inclines 
downward, perforates the pericardium, and divides into two branches. One 
branch passes beneath the bifurcation of the pulmonary artery and is distributed 
to the left atrium r The linger branch dips in between the aorta and the pulmonary 
artery, gives twigs to the*.- vessels, and ramifies on the ventricles, especially along 
the course of ihe right coronary artery- The third nerve emsrea the deep face of 
the left brachial artery', pas™ back below the trachea, and unites with filaments 
of a right cardiac nerve. It passes around the aorta and ramifies chiefly along the 
course of the left corenary artery on the left face of the ventricles. 

3. The thoracic port (Fore thoracaLia syslematis syinpathiei) extends back¬ 
ward ventral lo the ooato-verlebroi joints from the posterior cervical ganglion to the 
crura of the diaphragm, and passes between the latter and the psoas minor to be con¬ 
tinued by the abdominal part. 

The h unk is concealed in the first part of its course by the subcostal vessels 
sjsd the lateral border of the longus colli, but further back it is visible under the 
pleura. 

The ganglia are arranged oegmcntally at each intercostal space and partly on 
the heads of the ribs. They arc flattened and arc small and fusiform, with the 
exception of the first. This (G. thorarale pritnum) is extensive, irregularly quadri¬ 
lateral in outline, and is united with the posterior cervical ganglion, as previously 
mentioned. The ganglia ore connected with the thoracic nerves by white and gray 
rami cormnunicantes. Distinct ganglia may be absent ai two or three spares 
succeeding the first, and here the trunk is thickened and contains ganglion rells- 

Tbe visceral brandies comprise aortic, cardiac, pulmonary, and (esophageal 
branches, and the splanchnic nrrvcs. The aortic branches ramify on the thoracic 
aorta, forming around that vessel the tborodc aortic plexus (F- aorticus ihorM-dia). 
The cardiac branches concur with those of the vagus in forming the cardiac plexus 
(P. c&rdiacus). From this branch™ go to form the coronary plexuses (P. eorodarii) 
along the courae of the vwtla of like name- The pulmonary branches join with 
corresponding branches of the vagus and filaments from the cardiac plexus in 
forming the pulmonary plexus (P- pulmonalis) at the root of the lung. Branch™ 
of the plexus, on which are minute ganglia, ramify with the bronchi in ihe substance 
of the lung. 1 Thu (esophageal branches join with those of the vagus in the forma¬ 
tion of the cesophaged plexus (P- ajauphageus)- 

The great splanchnic nerve (N. splaedmlctM major) arim by a senes of mots 
derived from the sixth or seventh to the fourteenth or fifteenth thoracic: ganglia 

1 The right lad Wt plesHv ttmcnmiaiie with e«h other, so that both hup rewire tibcm 
Irunt bgili ragL 
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iuehisi ve r It extends along the bodies of the vcrtcbra? medio-vent ral to t he thoracic 
trtink, then crosses the latter venlnjlty, passes back between the enm of the dia¬ 
phragm and the Lateral border of the psoas miner, and joins the coeliaeMHHientpric 
ganglion. It ia small at its origin, hot becomes considerably larger than the sym¬ 
pathetic trunk. Near its termination it may present a small splanchnic g ang lion, 
from which and from (be nerve filaments [50 to the aorta^ the oesophagus, and the 
vertebra. The fibers of the nerve are derived chiefly from the spinal cord; hence 
its white appearance ns compared with the sympathetic trunk. 

The amah splanchnic nerve (N. Bplaneimictm minor) is formed by roots derived 
from the last two or three thoracic ganglia. It runs back with the great splanchnic) 
nerve h but ends in the cceliac or in the renal and adrenal plexuses* 

Ttfl iplwhdc IMTTW rn quite variable. The jerrm-nr H pUn rhnir ig often bEeiulrd ur 
J"w tbn ffmpaUHtk trunk and may be *ep«TUf only in lb# panmit fian of lb* thut**. 
The hner splsndmic may be included in thr grralcr, and ihua appear ra U ahwnt, lu tmim 
mmmiTnir xrj* by GlaSieCU with the gpmat fiW rhrai* 

4. The abdominal part of the sympathetic tniiik (Pars abdominalis qyittem&tB 
sympathies lies along the medial border of the peo&a minor, above the aorta on tha 
left Rids find the posterior vena cava on the right (Fig. 656). The trunk Is smaller 
than the thoracic port., and presents usually si* small fusiform lumbar ganglia (G. 
lumh&lia.), which are eonnocted by rami oommunicjmtcs with the ventral divisions 
of the lumbar nerve*. Visceral branch#* go to the aortic and pelvic plexus 
and to the ccEiiaco-masonterio ganglion. 

Or The pelvic and caudal part of the sympathetic inmk (Pars pelvina ct rau- 
dalia aysrtemaiia sympathies) begins at the last lumbar ganglion and extends along 
the pelvic surface of the sacrum medial to the emErgence of the ventral branches 
of the sacral nerves (Fig. 57fl). At the third or fourth segment of the sacrum the 
trunk divides Into medial and lateral bronchi The medio! branch inclines to the 
median plane and unites with the opposite branch. At the junction there U often 
found the small coccygcaL ganglion (G. imparl, which iica on the coccygeal artery 
at the joint between the first and set-ond coccygeal vertebra. A filament from the 
ganglion accompanieii the artery* Ths lateral branch communicate* with the Izust 
two sacral nerves and join* the ventral coccygeal nerves. Sacral ganglia [G, 
aacralia} occur near each of the first three sacral foramina, and ore rrumeoted. by 
gray rand communicantes with the ventral branches of the soeraJ nerves. The 
\iaceral branches are distributed through the pelvic plexus. They supply motor 
fibers to the EongHudmalp and inhibitory 1, fi hers 10 the circular p muscular coat of the 
rectum; motor fibers to the bladder and uterus; and the vasodilator fibers (Nn 
erigentea) to the penis. 

Awarding to van ftrhunnacber. minute cetcfiul mogUi nwur akrag iht cwlal 
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THE ABDOMINAL ATO PELVIC PLEXUSES 
The chief plexuses which distribute nerves to the viscera and vessels of the 
abdominal and pelvic cavities are two in number, the cmliac and the pelvic. From 
them fibers proceed to form numerous subsidiary plexuses which are named accord¬ 
ing to the organs which they supply or the vcsscla which they enlace. 

The ecEliac plexus (FIwu cwtiaeus) (Fig. 575) is situated on the dorsal wall of 
the abdominal cavity* in relation to the aorta trad the origin of its chief liberal 
branches. It is formed by the aphnehmc nerves, branches of the vagi, and fila¬ 
ments from the anterior lumbar ganglia of the sympathetic. It eontamn i he rcrltnoo- 
mHwnUfic ganglia. From the cccliao plexus and its ganglia subeidiaiy plexuses arc 
continued upon the branches of the aorta. 
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The eeehaco-mesenierit ganglia (G, etdiaco-m&c n tc ri ea) are two in number, 
right and lef L They an? situated on each side of the aorta, in relation to the origin 
of the c celiac and anterior mesenteric arteries. The right ganglion is concealed by 
the posterior vena cava' it is irregularly quadrilateral and is about two inche* (4- 
6 cm,) in length. The left ganglion is largely covered by the left adrenal; it is 
narrower than the right one and is three or four inches (ca, ft-10 cm.) long. The 
two ganglia are united by irregular connecting branches in front of and behind the 
anterior mesenteric artery. 1 Each receive* the jsrcai splanchnic nerve of its own 
side and branches from the dorsal tesapbageal continuation of the vagus nerves. 
Branches from the ganglia and the cords which connect them pane back to the 
posterior mesenteric ganglion which is situated at the origin of the posterior mesen¬ 
teric artery. 

The following unpaired plcxuaes proceed from the ccetsac plexus and crehaco- 
mraontoric ganglia: 

1. The abdominal aortic plexus {F. aorticua ohdommalia) occura along the 
abdominal aorta. It is connected with the renal plexuses and behind with the 
pelvic plexus, It receives filaments from tarn of the sympathetic lumbar ganglia. 

2. The gastric plexus (F. gnatricua) enlaces the gastric artery and divides liko 
the artery into two parts, forming the anterior and posterior gastric plexuses. 
These receive branches of the vagus nerves, 

3. The hepatic plexus (P. hepaticoe) is formed by several nerves of consider¬ 
able size which accompany the hepatic artery and the portoi vein. It receive* 
fibers from the left vagus, ramifies in the liver, and give? off branches which 
accompany the collateral branches of the hepatic artery and supply the areas in 
which these vessels are distributed. 

4. The splenic plexus (F. licnolle) the preceding in its arrangement. 

In addition to its terminal branches to the spleen it gives collateral twigs tq the 
pancreas, and the left part of the prater curvature of the stomach, 

5. The anterior mesenteric plexus [R mesenterieus craniali.<i i n formed 
mainly by branch™ from the posterior part of the TOliaco-meaenteric ganglia; it 
is contmuoiift with the oceliac plexus in front and the posterior mesenteric behind. 
It JUiiroLindfi the anterior myenteric trank and its branches and supplies the viscera 
tq which those vessels are distributed. 

The posterior mesenteric ganglion [G^ mesentericuin caudate] is unpaired; it 
is irregularly stellate, and is stunted on the origin of thn posterior mesenteric 
artery. It b connected with the ca i tineo-m rw n te ri r- ganglia by anastomosing 
branches which concur in the formation of the aortic plexus. Two or more pains 
of nerves proceed from it posteriorly. One of these, the internal spermatic nerve 
fN. Hpermaticua mtcrowj, accompanies the speraiatic artery to the Rperinatie cord 
and testicle in the mole; in the female it goes to the ovary, uterine tubes, and 
adjacent part of the uterine horn- These concur in the formation of the spermatic 
and uteitM>varian plexuses. The other branches from the ganglion pass bock to 
the pelvis ventral to- the great vessels and concur in the formation of the pelvic 
plcxuopa. 

The posterior mesenteric plexus mesentericLts caudalis) accompanies the 
artery: of like name in its distributioiL 
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The following paired plexuses are derived mainly from branches of the ttdiati 
and aortic pleaum*; 

L. The renal plexuses (F- renal ee) proceed largely from the ™liacomesentenc 
ganglia, but receive fibers also bom the smalt splanchnic nerves. Huey enlace the 
renal arteries and supply the kidneys. Minute renal ganglia occur on the course 
of the nerves along the renal vessels 

2. The adrenal plexuses (F. suprarenales) arc formed by a relatively very 
large number of fine fibers derived in great part directly from the eoctiaeph-'meoon- 
tfiric ganglia- Numerous minute ganglia occur in their meshes. 

3a. The spermatic plexuses (F, spermatid) proceed from the aortic plexus 
and branches from the posterior mesenteric ganglion. Each accompanies the 
corresponding (internal) spermatic artery Id the testicle, 

3ft. The ute re-ovarian plexuses (F r ovarici) are the hnmologues iu the female 
of the preceding. They accompany the nlereKivarian arteries to the ovary and the 
cornua of the uterus. 

The pelvic plexuses (P. hypogastrici) are the pelvic continuationa of the aortic 
and posterior mesenteric plexuses. Two or more nerves proceed from the posterior 
mesenteric ganglion and enter the pelvic cavity ventral to the large vessels, anaMo- 
mose with each other and with branches from the sacral nerves—especially the 
third and fourth^aad ramify on the pelvic viscera. The peripheral plexuses 
derived therefrom are named according to the organ* which they supply; the chief 
of these art the hemorrhoidal, vesical utero-vagmal, prostatic, cavernous (of the 
penis or clitoris) (P. hemorrhoidal is, vesicalis, utcrovngmaliii, cavemwr m penis a, 
clitoridia, rtc.)* Others enlace the arteries (P r iliarus, femoralis, etc.). 


THE NERVOUS SYSTEM OF THE OK 1 

The spinal cord resembles that of the horse in conformation and structure. 
In cattle of medium siw its length is about 185 to 170 ern, (ciu 65-67 inches), and 
it* weight about 240 to 250 grams (ca. S ounces). 

In i cow 140 cm. tb bright D*xLcr Jcnind the wdyght </ C-ht ^ord *1 mind m g the iRLrndiLnl 
nerve-ruosj ■ to be 260 pi, iu>d the 162 ctn. Th* 1 Ic^eUm rtf the regions were: eerriuuU 41 

CrtL, iLnimne 72 PR., Lumbar 32 cm., uml 7 um. 

The brain has am average weight of about 500 grams (ca. Itt-17 ounce*). 
Its difference* m general form are correlated with those noted in the consideration 
of the cranial cavity. 

The medulla oblongata k short, wide, and thick. Its ventral face is strongly 
convex The pyramids are narrow, short, and close together in front. Near the 
demyssation there is a well-defined oval prominence on cither side which indicates 
the position of the posterior olive. The corpus trepcaoidetim is large; it has no 
oemraJ p*irt between the pyramid*. The external arcuate fiber* are distinct. Tbe 
resiiform bodies are short and thick and diverge more strongly than in the horae. 
The Boor of the fourth ventricle is only about two-third* m long as in the horee. 
The area acustiea ia a well-marked oval prominence lateral to the middle part of 
the limiting sulcus. The tuberculum acusticum at the origin of the acotmlk nerve 
k very large. The anterior fovea is distinct. The posterior reoesd of the fourth 
ventricle communicates through a median aperture (Aperture medians) with the 
subarachnoid space. 

1 Onfr the rooit Mlieol differeBora u wnipirtJ with the he hr *lU be inWitliapl, 
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The pans ia smaller, bath tnammty and longitudinally, than that of tbe 
bonw. It is strongly convex and has a distinct central depression. 

The cerebellum is smaller and more angular in form than m the how- The 
reruns is large and has a distinct- depression on its anterior face for the posterior 
corpora qiiadrigeiniiia. The beioivphEnsi aro rdativdy uumll and are not clearly 
divided into tabulations. Tbe anterior peduncles are very short. 

The cerebral peduncles are short, A small eminence in the interpeduncular 
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fotea is caused by the presence of the interpeduncular ganglion The medial gen¬ 
iculate body ia prominent. Tbs pineal body b long and fusiform, and b often 
pigmented in spots. The third ventricle forms two considerable recensea in rela¬ 
tion to the pineal body; one (R. pinealb) extends up into the body; the other 
{fL supra pinealis) b a long tubular prolongation in front of it. 

Tbe optic tracts cross the wrebtal peduncles almost at a right angle. 

Tbe hypophyab b situated in a deep foasa and b surfoundod by a plexus of 
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vowels. It is much narrower and thicker t ban that of the horee. The iufufldiMuni 
id relatively Ion® and sloped downward and backward. 

The cerebral hemispheres; are dbofter, higher,, and relatively wider than in the 
horse- The frontal poles aro small, the occipital r large. The length from pole to 
polo id about the same ad the greatest transverse diameter of the two hemispheres. 
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Viewed from the side, the dorsal surface is strongly convex- The highest point of 
the dorao-medial border « a little in front erf it* middle and forma a marked promi¬ 
nence termed the sagittal or marginal pole (Fotus sagitialia a- prominentia mar¬ 
ginalia doraalia). Anterior to this the border drops abruptly, being cut into by the 
deep transverse fissure. The arachnoid on the basal and anterior parts of the 
hemispheres ia usually pigmented. The corpus callosum extends through a little 
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taore than a third of the Inngth of the hemisphere. The pattern of the fisstirts 
and gjri of the pallium is scunewhnt simpler than In the burae. 

I- The lateral fiMtire fof BjfUlli} in very deep. Ila middle branch H^rteodji almost ver- 
upward on the enkid k of Use laPriil Furfare of ihe beftiupbrsv, and ia separated by a gynui 
of variable width fimm the nppruylviaa Qwsure. Tbt anL*Tinr branch run* forward *^ >i [hunUrl 
wiih. the niktlF rhitulia anterior, from which if u tepaiid by lb* abort gyri of the uwvW The 
latter an* GO vend to a ifnaJl riteal ^tdy by the nvrrhoii fring evri IWw m Oi^ TJw posterior 
bran* may nm tmtk & dkftaim of only about LB cm. and eodus T-pbrad manure, or it may 
join the tfukiu rblnoki posterior. 

2. TJsi" iuprasylTiaa flsiuic La deep arid very distinct;- U ertenda in kd u nH nUr.-.^ rr ^r^ 
Ffum the lateral Btirlaee of th* occipital pole to the lateral side of th# *n£iUal pole. Here it may 



be iuireTupUsd or may be Mtlnned by the ewcmal flunrs* which dwebdi to the frontal pok 
Kod davidfn into two abort branches, 

3. TL' diajHhsal Saiur* (6. djagooaiiaj begins in frenl of the stem of the lateral Iwit ami 
runs upward juw forward. Iti form L* very variable. 

4- The transverse flarart tnit* dbbq-uedy into th* doraal border Id boat of tbs wuptlai pole. 
It ifi short and deep aid oucLmocdy oommuruoatefl with th* adprajyLvtnn and coronal fiMuren, but 

be separated from th* fortner. 

h. The mtrpHn*] Qaiore u dutinet. It asteEkia frum lb* sagittal pole to th* oedpitid poke. 
Il ia Arduous and deviate* outward awnwwbm in its posterior twcHMfd*. 

fi To* eEiidmirpjiaJ Assure lies medial and paralid CO the posterior part of the preceding. 

7, Tbr e^t->marpnel flaauc* is lateral and parallel to tb* uwirinai fatsure It doaa out ex¬ 
tend so far in either direction nr the Latter, and s often more or tu* broken up by aaneetsni gyri 

S. Thi- suleua rhuiilJj ia more open Ln the bora*. sLom it ia nor ori*rlappwl by the gyri 
abovt it. 

Q. Th’ Hll^so-marpneJ fiiinre ia fLexuou* and not m nrri*r h in the bone. It ia often 
intemipuri at or eiphj ib* level of th* a*nu of th* corpun oalloauntH Ld which caae tbr- genual Ounrr 
ftratinupf it (townward. 

10 Tht tpidaCe ftwuure ii faint- and ia mnbned to tb* medial nUL/f b« It lie* about one oenu- 
t&eter in fmot of the tnnaverae bapjre, and oonunoady join* the Laik* >■ nwipmd fiamre below. 
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11. Short and variable Iwijjta twcur id tnra I of sod behind the middle branch of the Intend 
£hfv3ft CF, «tei@yiri* AHierior, portaior). 

The olfactory bulb w much smaller than in the bcrre, The lateral olfactory 
stria is large., the medial one small and not distinct-. 

The cranial nerves have in general the same superficial origin as in the home. 
The more important differences in other respecta are eln follows: 

The oculomotor nerve ia larger than in the horse. It emerges- with the fourth, 
sixths ophthalmic and maxillary nerves through the foramen orbito-rotundum. 

The trigeminal nerve- pnMttLte the following differences in it* distribution: 
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The internal branch of the lacrimal nerve supplies. twigs to the mu colls membrane 
of the frontal einua; the largp outer branch, N, comualis (Fig. 000), runs backward 
and supplier the cprium of the horn. The frontal nerve emergen from the orbit below 
the supraorbital process. The na&o-clliafy nerve is large and send* filament*, to the 
ocular muscles. The cDiary ganglion ia somewhat larger than In the horse, and is 
connected with t he lower division of the oculomotor nerve by several short filaments. 
In consequence of the absence of the canine and upper incisor teeth the correspond¬ 
ing branch of the infraorbital nerve Is naturally wanting. The mandibular nerve 
emerge* through the foramen ovale. The superficial temporal nerve gives off a 
large branch which joins the superior buccal division of the facial on the imwHVtcf, 
about half-way between the sygomatic arch and the angle of the jaw. The otic 
gang] Ion is larger than in the horse. According to Moussu the buccinator nerve 
fctrmflftiH excitoaecretory twics to the parotid &nd inferior buccal glands. 
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The faclai nem divides into its two terrmrud branches before reaching the 
ijgnier of the jaw. The superior buccal nerve is the larger of the two? it eruaisei 
the master much tower than in the home. The relatively smaU inferior buccal 
nerve nine beneath the parotid or In the gland substance parallel with the border 
of the lower jaw, crosses under the insertion of the aterao-c*phalicus h imd runs for¬ 
ward along the depressor labii inferior^ At the point where it crosses the facial 



Fig Sfifl.—-8rj unci* i Swxrm cir ]fi*B or (te, 

S*rv»p; n„ Ffeiikl; i**". njpwwr mu I Fwi-mwT IwmajrV*: t. d&#5 iuAs-jlif‘ ^ pHCvriw kun^iUr: 

tfi iT. V, MariouJcF'piJp^brmJ ■» I brunbw; i, parotiJ f, diflui. r Jdi; *,/. LalViijt bu. 4 c.il; f' r t -jjD ;h 

bHWn-i! t kfid a'i *, nmJ ImrpAl ■ J, k, i, bfkUJhU tit ifijnrtbiEml; it, taprauftg^; Uk\ htmjmh «d m. tm 

ftftd Hi^Wip niu*-l*i; mT, E*-MieL <J w (j> pWQfckl AUffllr H» >Tkr ‘H^-p r;4 in(ritfE-±!tafcf: p, irdctid; p, nunm] 

tit katm*4; p-', p'^ I^tittui!: q. 4ortil truMh tit mm»o : r, kiurir-iiUr brinrh rrsmi ■*r*n*Vl; r*. r'“. brurbt* 

rJ r ,' ■- ^““WUI bfuJuLh id ***ti£ad m-YLM]; V, IlkUOHM bf*&tL fnmn»rlin4 J ■.nil fc i, f 1 . f“\ third WfTLfkJ Uni 

^kiu’b.A: u r r.i tcihuiiir SEu,*rl«»- I, Frr»i*fe [pMt wir^Tidv t, knit-w 4ftbti.Ua i'pwi rrmovKl); J. rripi «f 
i<-iKlU- la lid r.iptfHfh pOJKi-ui; 4, MaLkTia, J, f, pLuiji'w ot iyfnliUti!?u«. f, t>uNt.-.ftEiU j 7 m HdW; $ t |Dfnv:- 
“<pKaa™iq 10 , rlryilcrEnMini'UilVr It ¥ tif> rliwd.y-nr-n jrilxlip. JA IJL Jp«l 4 HeuluWd; U, 

im^o-aurinjlu-u. #u jietli riaJj* puptTKf; IS. KUkh^UFtnilkTIft kdprrArifl ll* WMIXIUi; X# h 4’>-rVtri>-MnJI!xla_ , vj J ?, ) 7*, 

-Um^, f4 p*TMiidb-a«rirvl™, JJ. tv. FUma*ita tit putHal dud; lV r m i iwMi dw J; js^w fdai JW 

Ijyrtql vmil.. (AEtar 


vein and parotid duct it gives off an anastomotic branch to the superior nerve. 
The anrieuJo-pilpobjal nerve is large. 

The vagus bears—in addition to the relatively targe jugular ganglion -a 
ganglion nodosum at the point of origin of the anterior laryngeal nerve. The 
trunic be large. The pharyngeal branch h larg^ nod nniustomo&es with the anterior 
and external laryngeal nerv«. The latter commonly arm-s directly from the trunk. 
The dorsal oesophageal trunk communicates with the ^pianehnie nerve, oqntri- 
butes twigs to the hepatic plexuj, and ramifies chiefly on the right surface of the 
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ftimisn ctQij the adjacent nuifora of the abomasum, The vontral oesophageal trunk 
(toes to the left surface of the rumen; it supplies branches to the hepatic plexus 
and to all the divisions of the atomach- 

The spinal accessory nerve presents two special features. The part which 
jrttna the jugular ganglion bears a *mall ganglion. The ventral branch supplied 
both port* of the sterao-cephalicus. 

The hypogEossat nerve is largp, It k connected with the ventral division of 
the first cervical nerve by a branch of considerable sire, and detaches a long branch 
which runs backward along the carotid artery. 
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The spinal nerves resemble those of the horse in origin and general arrange¬ 
ment, The thoracic nerves number thirteen p&im The more important differ¬ 
ences in the limb-plexiwra and their branches arc as follows; 

The brachial plexus is formed by the ventral branches of the last three cervical 
and finst thoracic nerve*; the second thoracic nerve usually furnishes no root, but 
the ventral branch of the sixth cervical goes almost entirely to the plexus after 
giving off the nerve to the rhomboidertifl and the Berratua ccrviria 

The differences in the nerves above the elbow are not of sufficient moment to 
receive notice in this brief account (the median and ulnar arc in a common sheath } B 
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bui below this point there are nuturally impt riant special features correlated chiefly 
with the arrangement of the digits. 

The redial nerve b continued btbw the elbow by a huge cutaneoiiB branch 
(N. cutaoetis aoribrachij dorsalis) which emerges at the lower border of the lateral 
head of the tricep* and descends on the dorsal aspect of the limb. It commii- 
mcatea above the carpus with the lateral cutaneous branch of the median nerve and 
tenninates in three derail digital nerves; two of then* descend along the dal 
or InterdigitaJ side of the dorsal surface of the chief digits, and the third along the 
medial (abaiial j «de of the medial chief digit. 

The ulnar nerve divides at a variable distance down the forearm into two 
branches. Ths dorsal (or superficial) branch emerges between the tendons of the 
n I na rm lateralis and flexor carpi utnaris, and is continued as the lateral dorsal 
digital nerve on the lateral chief digit. The volar (or deep) branch descends along 
the superficial digital flexor, gives a branch to the suspensory ligament below the 
carpus, and unites with the Lateral branch of the median nerve to form the lateral 
volar digital nerve (N. digitalis lateralis digiti IY). 

The median nerve Is much larger than the ulnar. It parses beneath the prona¬ 
tor teres, descends the forearm as in the hors;, and divides in the distal pan of the 
metacarpus, into two branches. The media] branch gives twiga to the medial small 
digit and is continued on the medial side of the volar surface of the medial chief digit 
as the medial volar digital nerve (N- digitalis medulis digit! Ill); it also concurs 
with the lateral branch in forming the two digital nerve*, which descend along the 
interdigital aspect of the chief digits. The lateral branch is larger. It bifurcate^ 
and one division unites with the twig from the medial branch to form a common 
digit*! trunk. From the latter two digital nerves proceed as mentioned above; 
these are the lateral and medial volar digital nerves of the medial and lateral 
chief digit* respectively (N. digitalis volaria lateralis digit! Ill, medial is digit! IY}> 
The other division unites with the volar branch of the ulnar nerve to form the 
lateral volar digital nerve of the lateral chief digit [JJ, digitalis lateralis digit! [ V), 

The 1 urn bo-sacral plexus and ite branches to the pelvis and thigh present no 
Very striking special features. 

The superficial peroneal nerve is much larger than in the horae. After crosring 
beneath the pmneuft longtus it pa^&eg down on the front of the tarsus and meta¬ 
tarsus and divide* into three branches. The medial and lateral branches descend 
as the medial and literal dorsal digital nerves on the chief digits. The larger 
middle branch joins a branch of the deep peroneal nerve in the intcrdigitel spare, 
and fmm this union proceed thy dorsal digital nerves which descend on the opposed 
surfaces of the chief digit*. 

The deep peroneal nerve descends in the leg as in the horse, and continues 
down the dorsal groove of the metatarsus with the dorsal metatarsal artery 1 . It 
gives collateral branches to the anterior muscles of the leg and to the extensor 
digitalis brevis. Its terminal branched concur with branches fmm the superficial 
peroneal nerve in the formation of the two axial dorsal digital nerves (N\ dig. dor*. 
lat. dig. III et dig. dore. mod- dig, IV pedis), and with a branch of the medial 
plantar nerve in the formation of corresponding plantar digital nerves. 

The tabial nerve divides at the back of the hock into medial and lateral plantar 
nervw. The medial plantar serve descends between the superficial flexor tendon 
and the suspensory ligament and divide* into two branches- the medial branch 
descends as the medial plantar digital nerve (N. dig. plant, roed. dig. Ill) along the 
medial side of the flexor tendons of the medial chief digit; the lateral branch turn* 
abound the flexor tendons to reach the isterdigltal space, where it concur* with a 
branch of the deep peroneal nerve in the formation of two axial plantar digital 
nerves (N. dig, plant, lat. dig. ill et dig. plant, med, dig, IV), which descend on 
the opposed surfaces of the chief digits- The lateral plantar nerve descends along 
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the Lateral border of the flexor tendons, gives a branch to the suspensory Ligament 
and to the lateral small digit, and continue* along the lateral face of the lateral 
digit ha the lateral plantar digital nerve (N. dig. plant, lat. dig, IV), 


The sympathetic system closely resembles that of the horse in its general 
arrangement, and only a few differential features will receive attention. The 
anterior cervical ganglion is closer to the cranial base and is thicker than m the 
horse; rts branches to the carotid and cavernous plexuses are large, and no con¬ 
nection is formed with the spinal ftcowcMy nerve. The cervical trunk is smaller 



than in the horse, and arocH by two or three bonifies from the anterior cervical 
ganglion behind its middle. The posterior cervical ganglion ia distinctly separable 
from the first thoracic; the latter is large. There are thirteen paira qf thoracic 
ganglia. The great splanchnic nerve begins at the fifth or sixth thoracic ganglion 
and receives branches from the succeeding ones; it in commonly difficult to dis- 
tingukh ctesriy from the thoracic trunk. The small splanchnic nerve is repro- 
routed apparently by filaments which go from the first lumbar ganglion to the 
adrenal plexus nnd the emli&c ganglion. The oaliat ganglion is rounded and !lm 
on the crojiac artery. The anterior mesenteric ganglion Is longer and is doddy 
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related to the anterior mesenteric artery. The two are connected by gswi^iated 
cords* sad are similarly connected with the ganglia of the opposite aide, so that the 
arrangement ie pi triform. The coaliac plexus is mure complex than that ef the 
bora! in correlation with the compound character of the stomseb. The posterior 
mesenteric ganglion ie amah and is situated behind the artery of like name. It 
receives fibers from the last three or four lumbar ganglia and two fasciculi from the 
anterior mesenteric ganglia. The pelvic viscera receive branches from the posterior 
mesenteric ganglion and from the 
sacral gongUm;- the latter number 
five pairs, and the right and left 
trunks are connected here by trans¬ 
verse anastomose The coccygeal 
trunks unite at a single fourth eoc= 
eygeai ganglion, then separate, and 
reunite at the sixth coccygeal gan¬ 
glion. 


OF 



THE NERVOUS SYSTEM 
THE FIG 

The spinal card weighs about 
one and a half ounces (ce~ 42 gm ). 

It is almost circular in emss-section, 
except at the enlargements, where 
it b somewhat flattened dor&o-ven- 
trally. The conus medullaris ex- 
tends to the anterior part of the 
third sacral mpufit The epidural 
space is occupied by a large quan¬ 
tity of fat. 

The bndn in adults of medium 
size weighs about four to four mid 
a half ounces (ca,. 125 gm.h Whop 
viewed from above, the cerebrum 
has an. elongated oval form. The 
hemispheres arc widest at the pos¬ 
terior third. The occipital pole is 
larger than the frontal pole. The 
medulla oblongata is relatively 
broad. The euneate tubercle is very 
large and is limited laterally by a 

groove. The corpus trapezoideum is very wide laterally. The pons tales* promi¬ 
nent than in the ox. The cerebellum is very wide and short, Its anterior face is 
flattened and presents a depression for the corpora quodrigemma. The vermis is 
large. The hemispheres con-rist of a large medial part and a small lateral psrt- 
Tbe cerebral peduncles arc very short. The posterior corpora quadri^miuB are 
wide apart, rounded, and relatively large- The medial geniculate body L= promi¬ 
nent. The cerebral hemispheres are somewhat bean-shaped in lateral profile, the 
eon vex border being dorsal. The arrangement of the gyri and sulci is simpler than 
in the horse at ox. 

i a ril^w 4?* r ^ U Bylriual begtaa at the *ulcu* rhbiali* ueJ rtj m upward sod 
Ktfpe^hai backward vo the deputed part of the lateral surface of the hemiaphera.- U apf»aw 
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ud d"npj C*"i b*W&mi J, 4hk&Himl\ J, isiifuOJj. ft, pMqrl- 
rtao;ft. iiiArp■.*!. f. t^nrnurmn^J. 4.; 4. aucaBtr. 
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anbnnnbd on lupcr^ckl RuulMtm, buL when. tht gyrus fhifh iLnujaE, umpdetAbr the 

iojfulA is raised, an anterior branch m exposed which f'inns tlwj d*™J bottodEry td liu: himuI*. 

'2, Thr fluprisylvLui fissure pursue* a curved doutw upprorimiilely parallel with the 
dn rammed id tn-mier □! tI me bcmwpbcM. ltd posterior ad la separated. by a abort interval from 
the ulcus- rhinal is posterior- Frtun its highra* point a branch woftsda obliquely upward and 
forward, crosses the domo-medial border, and join* tSo cfpcimto fimvm- 

3. The db|Mil fissure en»sa the anterior part of tbt lateral surface. It is directed 
obliquely downward «id backward. 

4.. The coranaJ fiwuro i* corwtwit and dwp> It • din?rte4 upward and cnedudly oyer 
■Ihr InfiUl pole, fonlinufifl backward near the dorao-medial bonier, and often rods by passing 
pblLjcwdy over the twhid to the medial surf am of the hemisphere. It is usually continuous ii 
front with the pron'lviui future. 

5. The prrsrliiin fl«ww begin*—Apparently u a branch of the sulcus rhinalis anterior— 
about 2 cm, in front of the lateral fissure, and curve* over the lateral aspect of the frontal pole. 

6. Tht martini] fissure begin* behind the cruris- fissure dose to the dorao-msdi*! 
bender and roitEmii in a gentle curve- backward to the ooctpita] polo. 



Mvhtfk a Mcoipobs, 


SpiiwJ cord 
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, frulAa i t ii r fc l H; I, bl4V«J: J., lUflAa) frifc!!. *. *««n=MJXTn||J; ft, r^TOn#l F^irapi of JTmaiil 9ina ifr 
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Th* cM^cmuigiiiial hirur? hro aberos and newly parallel to the posterior pert of the 
*u prosybrinn fissure- 

S. The entomerginel fissure lie* along the tmatcrior part of tbs dorao-roodial border. 

ft. Tbr csMoso-maf jftnal Hisufe H^opput* of two separate parts. The man ext*±unYu pco- 
lorhjf port u thr> nlouial taure, It extends from the tentorial urwei of the hemi¬ 

sphere in s direnlwu jwaliri with the corpus cailonum nearly m the middle of the i^1 
surface; it is continued by the cruciate Smuts sod may ba obo connected with tha comoal Smum 
by a branch which pasara obliquely upward and farwaH. The anterior part, the fflm] fissure, 
lip* about midway hriwira the m tenor part of the corpus cnilcwdni and rhn dorro-msdtil border. 

I ft. Ttifl audits iwfft run* obliquely upward and forward from the anterior md of the 
atiEmLaJ Sjwujc on the inner surface of the brtniirpbwT, cuts obliquely into th? duttg-mrdiaJ 
vhsmt i'_i middle, and usually joins the domal branch of the Buprasylvion frwure- 

II- Tb" sulcus ehlnolf* lytndi m an undulating manarr along the tntlm lower part 
of the Lateral surface of the hemisphere and forma t he upper limit of the rhoiniLrrphnLoD, 

The olfactory bulba are very large and the tracts extremely bmad and short, 
Tlie trigonum olf&ctoriurn is so prominent as to ruggtsl the deflipnatioD mhcfoulnm 
olfactnri.mii. 

The cranial nerves present the follomdng special festiiM: 

The oculomotor, trochlear, and abducent omit and the ophthalmic and 
main Lary diTtaiona of thn fifth nerve emerge together m b the gjl 
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The lacrimal nerve resembles that of the home, the frontal that Of the ox. 
The naso-ciliary nerve is relatively large ami sends numerous filaments to ths ocular 
muscles. The maxillary nerve has a very short course in the pterygopalatine 
fossa. The infraorbital nerve ts large in correlation with the development of the 
snout, which receives numerous branches. The mandibular nerve emerges through 
the foramen laeerum anterius- The superficial temporal nerve is small; according 
to Mouami it fumuahefl the eXcito-SMietory fibers to the upper part of the parotid 
gland, while those gulag to the tower part are derived from the mylohyoid nerve. 

The inferior buccal nerve passes downward and forward under cover of the 
parotid gland and accompanies the parotid duel, with which it turns around the 
lower border of the jaw in front of the maaacter. 

The vagus bears a jugular ganglion and a ganglion nodosum; the latter occurs 



at the point of origin of the anterior laryngeal nerve, and may be as large us a small 
pea, Proximal to this the vagus is easily divided into two strands, one of which La 
the accessory component. The nwophageal trunks form a posterior tfteophageal 
plexus, as m man, from which two nerves kffue. The ventral nerve Is small and 
ramifies on the parietal surface of the stomach- The dorsal nerve m much larger; 
it gives branches to the stomach, croases the leaser curvature of that organ, and 
joins the creJL&c plexus 

The hypoglossal nerve may pn^ent a small dorsal root, on which there is a 
mmutc hypoglossal ganglion. 

Hie spEnal nerves number on each side eight in the cervical region, fourteen 
(commonly} in the thoracic, seven in the lumbar, and four in ihe sacral. Some 
of the special features of the nerves of the limbs are aa follows: 







m 


ran ptebyoub btstsi or the no 


TKe brachial plexus w derived from the name nerves as- in the m p but the root 
furnished by the sixth cervical is relatively smaller, The plexus coasts of two 
ptu*e p the upper of which Emerges shove the scalenus, the tower between the two 
parto of that muscle. The more important difference* fn the nerves animating 
from the plexus from the arrangement in the ok occur in the dktaJ part of the limb. 
The cutaneous branch of the radial nerve divide* at the carpus into branches which 
concur with the dorsal branch of the ulnar nerve in supplying the dorsal digital 
nerves, two for each digit The volar digital nerves, ubu two for each digit, are 
formed by the terminal branches of the median nerve and the volar nr deep branch 
of the utoir nerve. The formation and armn^Mcnt of the digital nerves are 
indicated iu the annexed schematic figures. 

The lumbo-saermJ plexus ia derived from the ventral branches of the last three 
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lumbar and first sacral nerves. The distribution of the branches of the plexus 
■diners chiefly in the distal part of the limb. The superficial peroneal nerve is 
large and terminates by forming the greater part of the dorsal digital nerves. 
The latter, two for each digit, are also in port formed by the terminal branches of 

the deep peroneal nerve. 

The tibia! nerve divides at the tarvus into medial and lateral plantar nerves. 
The latter divide to form the plantar digital nerves i two for each digit. In addi- 
tkun,, the lateral plantar nerve supplies & branch to the dorsal aspect of the lateral 
(fifth) digit. The arrangement of the digital nerves is indicated by the annexed 
schematic figures, 

The sympathetic system of the pig has received very little attention from 
anatomists. The anterior cervical ganglion i& long and fusiform It gives off 
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filftmfiDtrt which join the v&gug near the ganglion nodosum, The cervical trunk is 
ehort and relatively larger than in the ox; it is enclosed in a common sheath with 
the vagus in the neck and separates from that nerve to join the middle cervical 
ganglion at the thoracic inlet. 


THE NERVOUS SYSTEM OF THE DOG 

The spinal card Li almost circular in crosa-eectjoii except at the wtll-rnarkcd 
cervical and lumbar enlargements, where it is compressed dorso-ventraUy, The 
conus medullaris lies over the junction of the sixth and seventh lumbar vertebrw- 
The length of the cord of a rather large dog was found to be about fifteen inches 
(ca_ 3S cm.) ; of this, the cervical part was about four and a half inches (cn. 11 cm,), 
the thoracic a little less than seven inches (17-4 cm,}, the lumbar a little less than 
three inches (ca, 7 cm,)* and the aacre-eocoygEBl about an inch (ca, 2.6 cm.) 
CFlataU’Jacohaon), 

The brain weighs about two to two and a half ounces (ea, 60-70 grn.) in dogs 
of medium siae, but there is, of course, a wide range of weight in the different breeds. 
Thus in small terriers the weight is about an ounce (ca. 30 pm) or even less, while 
ha very large dogs it may exceed five ounces (ml ISO gm.), It corresponds much 
more closely with the external form of the cranium in mtc and general form than in 
the animals previously described; this is specially true of the small breeds, in which 
the bony crests and frontal sinuses are little developed. 

The medulla oblongata is broad and thick. Ita ventral surface is strongly 
convex from side to side. The pyramids are large and prominent and are limited 
by a distinct median figure and lateral grooves. The median figure ends at a 
small depression, the foramen ciecum, just behind the pons. The olivary eminence 
k a well-defined oval elevation situated between the pyramid and the superficial 
origin of the hypoglossal nerve. The external aretiale fibers form a wide band 
which crosses the lateral surface obliquely upward and forward, and obscures 
the facial tubercle and the groove which limits the restlfonn body Literally. The 
cuneate tubercle is distinct. The rhomboid fonaa is deep and narrow. The 
fourth ventricle communicates with the subarachnoid space on each aide through 
a lateral aperture. 

The pons bs relatively email r and in correlation with this fact the corpus trape- 
zoidnun \& very wide; it k divided by the pyramids into two Lateral part*. The 
cerebellum is very broad, but is low and also compressed from before backward. 
Rather more than half of it is overlapped by the cerebral hemispheres. The an¬ 
terior surface ia accurately adapted to the concave tentorial surfaces of the hemi¬ 
spheres and to the posterior corpora quadrigemina and their commissure. The 
posterior surface is almost vertical and is convex centrally and flattened laterally. 
The vermis is prominent and in general well defined, although it is connected in its 
middle part with the hemispheres. The latter are threo-stded and aunt of four 
lobules. The small lobule lateral to the origins of the facial Kid acoustic nerves 
is the flocculus. Lateral to this, and separated from it by a deep fissure, i» the 
paraflncculus; this is divided into dorsal and ventral parts by a sagittal fissure. 
The anterior peduncles are very short. 

The posterior corpora quadxigecmn* are large, very wide apart, and prominent, 
and are connected by a curved commisaure. The medial geniculate body k large 
and distinct. In the deep interpeduncular fossa are two small bands which indi¬ 
cate the course of the fasciculi retroflex], tracts which connect the habenular and 
interpeduncular ganglia. The mammMLtry body is double. The tuber cinereum 
is relatively large The hypophysis or pituitary body ts circular and rather small. 
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Tbe COTbrol hfimisjiliBrfrfi are very broad behind and diminish hi width an- 
terkriy; thm IK a sudden narrowing at the frontal piles, which arc flattened 
laterally. The tentorial surfaces am concave and form i deep cavity which re¬ 
ceives the anterior part of the cerebellum. The arrangement of the fissures and 
gyri is sampler than in the animals previously exmiiiiied. 



/ 1 r Jf ffrftifc 


The chief £uuii pm arc aa foflowa; 

1. The lateral Umil« e± trnHa upward and backward from the «4™ rtiinalu a little behind 
tlw middle of the lateral surface of the hemisplvfv, 

2. The KtMjhhn ftuur# hae iffpniimaldy tba &h*pe of u inverUtl U, euiJ onq a*w 

the lateral It i» ro^JwrW w ctiffUMtbhg 

of three parte - -anterior middle, and po#Uttdc 
(F. Ktdvlvu anterior. media pdneiwj. 

3, The mpeutjjrm. tenTO lira *W*e *j«I 
approximately coneeolric with the preceding. It 
eiao figaikU of three porta—anterior, middle, 
and posterior, 

4, The ct Eoaar&lnal ur collelcral fissure 
rims forward on the doEaal **peet of the h*mt- 
sphere almost parallel with the dorw^nurdlrd bor¬ 
der. A Eltle Ln front of the middle of the eurfhcc 
St pro* off B short aetata fiaanJ* (V- nJiSalLa.j 
which nine obliquely medially arid forward. It 
b usually continued anteriorly by (lie corcHud 
flatuif, and may be m otmtiatLity posteriorly 
wilh the mediSttieraJ («r poert^latcndj future. 
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In Wfl-nMJH vr D«: 

Hmum: I. Lubt*J, a, Kfd*jrbrUkD; J, nqinarf- 

i: in mtWiamtiix*! (** 4 P . *HMA *; *, 

0. T. mblabmw&ima r S, erfrtfr'hdfcH 

(or orb,t*Jj: S, ffc bt-hMxi*™! (-t-iW 

Erum Eouaurciaai: on riffat dtk. bu.1 mwwWd viib ii 

<m Wl , J J, I. :,rurr*. 

5. The tweal fiuuffi u usually the 
Hsontiaualkm of the oTtjjfovpn*!. It rune 
forward mad downward, norra* around the 
cruciate tUi-.cn:,. mod ends behind the middle 
□T the jprwyJviiui fiwre- 

d The rcCdatenJ fissure Lira between 
the prwterictf part of the eelnmaJipniJ fiaeure 
and the auprasyLvisa fawre. 

7. The entomarf£n*J flainre Lie# between tbn aniaruif part of the eclomarghaJ fimn amt 
Ih* d4KWMnML*J bvda. Uaoftm Lt^iii*t*ndj»ot T*«ly , 

3. The presylria* flattra —sonu’ilni*# lamed the oroitai—bepn .1 ai the suleua ridumlii^ 
a little in front of ita middle mad hit™ over the anterior third of the lateral suit ace of the hemi- 
•pbua in front of th= coronal figure. 
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The olfactory bulb ih large arid is comprrated laterally ; its anterior end pro¬ 
jects beyond the frontal poie of the hemisphere. The tract k short and k ako 
flattened, laterally. Both contain a narrow cavity which communicates with the 
lateral ventricle. The piriform lobe a large and rounded. 

The cranial narrea present the following special feature* which an? worthy of 
notice; 

The ophthalmic nerve gives off Jrrmt*). long ciliary, tthaiDidai, and infralrcv- 
ehlcar branches, The lacrimal nerve wises from the ophthalmic at its origin; 1 it* 
recurrent branch cnactgmt at the orbiuj ligament and concurs with the sYgonutic 
and frontal nerves in the formation of the anterior auricular plexus. The frontal 
nerve emerges from, the orbit in front of the upper end of the orbital Ligament 
™“» in tbe U PP^ 3 id **d the adjacent skin of the forehead, and sends branch^ 
backward to the anterior auricular plexus. The long ciliary nerve aoeampazifeg 
the optic nerve and divides into several branches which pierce the posterior part of 
the wten The ethmoidal nerve gives off internal nasal branches and tads in the 
muiikv The iqfrmtrodilsar nerve runs forward between the mediid straight and 
the superior oblique muscles of the eye and ramiEes on the face in the vicinity of 
the medial canthus. 

Th* mArillary nerve emerge through ihe foramen nrtundura and gira off 
Ove branches. The lacrimal nerve Ententes from the orbit lateral t* tUm hmt.l. 
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fooflcal nen^ h and ramifies cm the Intend surface of the face. The inferior alveolar 
nerve arises by a common trunk with the mylohyoid; it gives off dental brunches 
and iiiim Enateo b mental and inferior labial branches. The Ungual nerve nipplies 
vaao-dilator and excSto-SMelqry Wkmettb to the Mandibular and sublingual 
salivary glands: these fibers are derived from the chorda tympanl. 

The facial nerve divides near the posterior border of the jaw into four brandies. 
The upper branch is the atiriculo-piJpehral nerve, which divides after a very short 
courao into anterior auricular and zygomatic branches. The latter curves upward 
and forward across the zygomatic arch toward the eye, and divides into branches 
which supply the eyelids and nasal region and concur with the frontal and lacrimal 
nerves b forming the anterior auricular plexus. The superior buccal nerve ac¬ 
companies the parotid duct icrww the maawter. The inferior buccal nerve runs 
Forward along the lower border of the M&arcler and the mandible. The two nerves 
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ramify on the cheek and anastomose with each other and the infraorbital nerves 
to form a plexus from which branches go to the muscles oT the lips and noatrik. 
The cervical branch runs downward and backward over the mandibular gland 
and ramifies in the cervical cetane us muscle; it communicates with the inferior 
buccal nerve and sends twigs to the psrotidoauricukris muscle and the mandibuiar 
space. 

The vagus bear* a ganglion jugulars and a ganglion nodosum. The former is 

situated on the nerve just before the emergence of the latter from the cranium. The 
latter b situated near the anterior cervical gemgEion on the rectus capitis vent ralis 
major and dorsal to the internal carotid artety; it is fusiform and may be about half 
an inch (ca, 1-1.5 cm.) long in a large dog. In its course in the neck the nerve is 
enclosed with the sympathetic trunk m a common sheath and U related ventrally 
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to the common carotid artery. The two nerves separate after Filtering the thorax 
(Figs 613 P lil 41. The right vague crosses obliquely over the right face of the 
teacfcirea and divides a short dtataiw behind the bifurcation of the hitter into dorsal 
and ventral brandies, The left vagus crosses the Intend surfaee of the aortic oreh 
and divides sin i LtfirJy. By the union of the dorsal and ventrai divisions of the two 
mma there are formal dornal and ventral oeophagcal trunks The dorsal trunk 
concurs with breaches of the cceliac ptuxu* in forming the posterior gastric plexus 
on the visceral (airfare of the Ftomaoh. The ventral trunk ramifies oil the parietal 
surface of the stomach, forming the anterior gastric plexus h from which & eotkridcr- 
sblo brunch passes along the lesser curvature to the pylorus. Some special features 
uf the collateral branches are: Two pharyngeal branches are present. The anterior 
pharyngeal branch aiiaca from the vagus above the RnojElkin nodosum, it pasacs 
under the deep face of the carotid artery nnd descends on the Enteral surface of the 
plunynx to end in the ericodhyroiil muscle. 11 furnishes a root of the inferior pharyn¬ 
geal branch,, and octtumunjcrates with the pharyngeal branch of the ninth and with the 
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anterior laryngeal and bypogh*tsai nerves, The posterior pharyngeal branch is 
formed by the union of roots derived from the anterior pharyngeal nerve and the 
ganglion nodosum, together with filaments from the anterior cervical ganglion. 
It tnjtsMx thr ride of the pharynx behind Ihe anterior pharyngeal and ramifies on 
the posterior Constrictor of the pharynx and the origin of the oasopliaguK, It 
contributes filaments to the pltajy'ngenl plcicua, communicate* with the recurrent 
nrrvc, and iUppliw twig* to the thyroid gland. The pharyngeal plexus is formed 
on ihe lateral surface of the pharynx by branches of the pharyngeal nerves and the 
communications above described; branches from it innervate the muscles and 
mucous membrane of the pharynx. The anterior laiyngcal nerve arises from the 
ganglion nodosum and descends over the side of the pharynx, eroding beneath ihe 
carotid artery and the anterior pharyngeal nerve. It paraea through the thyroid 
notch and ramifies m the mucous membrane of the larynx. It communicate with 
Ihe anterior cervical ganglion and the anterior pharyngeal branch of the vara and 
gives twigs to the hyophuryng&us muscle Immediately after tin entrance into |he 
larynx il gives off a large branch which, besides uniting with ihe recurrent as in the 
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other animals, has a peculiar anangcmeatut turn back near the dorad border of the 
thyroid cartilage, gives a branch to the cricu-wytenoideus dorsalis as- it passes over 
that muscle, and continue along the trachea madkl to the recurrent nerve. At the 
Lhar*dc inlet it communicatee with the posterior cervical ganglion and continues 
backward to unite with the vagus at or near the point of origin of the recurrent 
nerve. Its collateral filaments supply the trachea and concur with ihe posterior 
pharyngeal branch in forming a plexus on the cervical part of the oesophagus which 
innervates that tube, 1 The recurrent nerves present nu remarkable special feature*. 
The depressor nerve is a very delicate filament which arises usually from the an¬ 
terior laryngeal nerve and is incorporated in the vagcHayinpathetic trunk to the 
thorax. Here the nerve mpara-te* from the ventral border of the vago-syrnpathetic 
tnmk. The right nerve passes backward between the anterior vena cava and the 
trachea, inclines to the left, and reaches the medial surface of the aortic arch. The 
left nerve passes backward ventral to the vagus and screws the lateral (left) face 
of the aortic arch. Both nerve* give filaments to the cardiac nerves and to the 
aorta and pulmonary artery. Their terminal branches pass between these vessels 
and enter the wall of the heart. The pulmonary and posterior oesophageal plexuses 
are highly developed. 

The hypoglossal nerve gives off a long branch [IL dcsecndims) which runs 
downward and backward acmes the pharynx and larynx, wrninntniMitwL with the 
ventral branch of the first cervical nerve, and supplies the thyrb-hyoid, sterno¬ 
hyoid , and Htcrno-thyvoid modeA. 

The spinal nerves number thirty-six or thirty-seven on either side, and com¬ 
prise eight cervical, thirteen thoracic, seven lumbar, and five or ax coccygeal. 

The brachial plexus I Fig. 016) is derived from the ventral branches of the last 
four cervical and firat thoracic Bervaj the root supplied by the fifth cervical wree 
in veiy snalL The ruutai unite at the ventral border of the scalem The tnora 
important specie! features In the arrangement of the nerves which emanate from 
the plexus me a* follows: 

The muscuJixutaneoua nerve passe* between the coraco-brarhiaLis and the 
brachial artery and descends in the arm in front of the artery. At the shoulder 
joint it gives off branches to the biceps and coraco-brnchialis, and in the distal thud 
of the arm is connected wilh the median nerve by an oblique branch. It terminates 
near the elbow by dividing into u branch for the brachlalis and a small cutaneous 
nerve which passes down over the medial face of the elbow and, inclining a little 
forward, descends over the deep fascia of the forearm to the carpus. 

The radial nerve descend* behind Ihe ulnar nerve, gives branches to the 
extensors of the elbow, dips in between the medial sod the accessory heads of the 
triceps., winds around the arm, and divides between the bmchiaha and the lateral 
head of the triceps into two branches. The deep branch (EJ. profundus) supplies 
the extensor and supinator muscles on the forearm. The superficial branch (H 
Kiipcrficiahn) emerge*, upon the flexor surface of lhe elbow and divides into two 
branches which terminate by supplying I wo dorsal digital nerves to each digit, 
except lhe fifth, which receives its lateral dorsal nerve fmm the ulnar. The medial 
branch descends along the medial side of the cephalic vein to the carpus, where 
it divides into dorsal nerve* for the first digit and the medial side of the second. 
The lateral branch is much larger. It descends on the middle of the front of the 
forearm and supplies the remaining dorasl digital nerves except that to the lateral 
side of the fifth digit. 

The ulnar nerve is ns large aa or larger than the median, with which it id united 
for sumo distance. At the distal third of the arm H separate* from the mediae 
and passes over the medial epiconi ly le of the humerus. At the proximal part of 

T L irrmfl tlii* the IraC-hWHMOpiLH^nl bftJlf tj, ud OOBAfaden that It EtiLLAl b* regarded 
U AB aeqewry or inUrniJ rnMTtml HOY*. 
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the forearm it gWis off the dorsal branch (R_ dorsalis), which supplies cutaneous 
twigs to the dorsolateral surface of the distal part of the forearm and carpus and 
terminate sa the lateral dorsal digital nerve of the fifth digit. Descending under 
cover of the flexor carpi ulnaris, the ulnar inclines medially under the tendon of 
insertion of that muscle and divide* into superficial and deep branches, The 
superficial branch (R. mperiouln) descends along the lateral border of the flexor 
tendons, gives off the lateral volar digital nerve of the fifth digit (N. dig, vd. fat. dig, 
Y) f and a branch (N, met. vol. IV) which descends in the space between th£ fourth 
md fifth metacarpal bones and unites with the deep branch. The deep branch 
{IL profundus) descends in the carpal canal and divides under the deep 



tendon into it* terminal branches. The snmtJer of the* supply the volar meta¬ 
carpal muscles. The larger terminals are the three volar common digital nerves 
(Nil dig. cob comm II, HI P I V), which descend along the second, third, and fourth 
interraelaearpji] spaces, subdivide, and concur with the volar metacarpal branches 
nf the median nerve in forming the volar proper digital nerves (Nn. dig. voh proprii). 

The median nerve descends behind the brachial artery pa^jw over the medial 
opicondylc of the humerus, then under the pronator teres, and continues to the 
forearm under cover of the flexor carpi radialb It gives brunches below the elbow 
to the flexor and pronator muscles, and lower down, a volar branch tc the akin on 
the medial and volar aspect of the carpus, and terminates between the superficial 
and deep flexor tendons by dividing into three volar metacarpal nerves (N. met. vol. 
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I f Up III), These defend us the first, second, and third mtertneUc&rpal mam* 
and unatewith the volar common digital net™ m forming volar ptoper digital 
noms, The armugement of the distal nems is indicated & the annexed sche¬ 
matic figures. 

Th« Irabo-fiflcnl plexus is formed from the ventral broncta of the Laat five 
lumtMT and first sacral nerves. The more important special facts in Fraud to the 
nerves of the pelvic limb are as follows: 

The saphenous nerve {Fig. 621) is rriativdy large, and, in fact, might be 
considered M ti.c continuation of the femoral nerve, It (Jeecemto at first in front 
of the femoral artery, then passes over the lower pan of the medial surface of the 
thigh with the saphenous artery, continues down the leg with the dorsal branch of 
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that v^ad, and anastomoses with branches of the superficial peroneal nerve, 1 % 
“applies cutaneous twigs from tk stifle (c the ntetatarm 

The common peroneal nerve separatee from the tibial above the origin of the 
nme downward end forward Across the lateral had of that £nuade p 
Pa««*■ between the deep flexor of the digit and the peroneua longua, and divides into 
superficial and deep branches. The superficial peroneal nerve descends the leg 
aJor^ the penmeuB terthw and longus, gives off a dorsal branch to the first digtt (N. 
cutaneus dorsalis medlalis), and divides at the proximal part of the metatarsus into 
t hree dorsal common digital nerves (Nn- dig, pedis don. oomm. II, II [, IV). Time 
descend with the superficial dorsal metatarsi arteries and concur with branches 
rjf *be deep peroneal nerve in forming dorsal proper digital nerves ( Nn, dig, ped. 
Pt^P- dor&aJcs), The deep peroneal nerve passes down the leg with the anterior 
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tibia! mtfl. It gives twigs to the hock joint and the extensor brevis muscle, and 
divides into three dorol metatarsal nerves (Nil met, dors, IIj III, IV); these 
descend with the curswponding artene* along the mtemwtatarad spaces and unite 
with the dcrul common digital nerves in supplying the dorsal proper digital nerves. 

The tibia! nervu divides at the t™ into two plantar branches. The madia! 
plantar nerve derands along the medial border of the superficial flexor tendon and 
divides pear the middle of the metatarsus into two branches. Of the**,, the medial 
branch constitutes the first plantar common digital nerve (N. dig. comm, plant. I). 
The lateral branch descends on the superficial flexor tendon and divides into throe 
plantar metatarsal nerves (Nil met, plant. Il r HI, IY), which tmrte with thn 
plnnc.gr rn tniii on digital n?n r « The Lateral plantar nerve passes down between 
the flexor tendons. sends twigs to the muscles on the plantar surface of the metatar- 
mw r and divides into three plantar common digital nerves {Nil dig, comm, plant, !I a 
III r IV). These descend with the deep plantar metatarsal arteries in the second, 
third* and fourth intermetatarsal spaces, rereive the plantar metatarsal nerves* 
and divide into plantar proper digital nerve*, which pass down the opposed surface? 
Of the second to the fifth digits. 

The sympathetic system presents few special feature* worthy af mention. 
The interior ceffittl ganglion is situated behind the bulla tympanies in dope rela¬ 
tion to the internal carotid artsy and the ganglion nodiwiim of the vigil*- It i* fusi¬ 
form and ia & little less than half an inch (ml I cdl) long in a dog of medium Ms*. 
It form* connections directly or through the carotid plexus with the East seven 
cnuiial and first cervical nerves- The cervical trunk unites with the vagus &o in¬ 
timately os to form a vago-o>mpathetic trunk. The posterior cervical ganglion 
is situated at the point where the sympathetic trunk separates from the vagus 
(.Fig*. 013* 614). It is usually distinct from the first thoracic ganglion, which ta 
etcllate and lie* on the longua colli opposite the flret space. The two are connected 
by filament* which cross each side of the brachial artery, forming the ansa sub- 
clavia. Two or three cardiac nerves proceed from these ganglia on the left side, 
they pass to the lateral surface of the aortic arch, where they ramify and concur 
with the nerve* of the righL side in the formation of the cardiac plexus- On the 
right Hide one or two cardiac nerve* appear to come from the vagus and one from 
the first thoracic ganglion- They ramify on the right side of the trachea and with 
those of the right side form the cardiac plexus at the base of the heart- From the 
plexus branches go to the heart, pericardium, and pulmonary' artery. The greater 
splanchnic nerve separate* from the posterior port of the thoracic trunk, most often 
from the twelfth ganglion, ft passes into the abdomen between the diaphragm 
and the paoa* minor and join* a small adrenal ganglion close to the oceliac ganglion. 
The leaser splanchnic nerve arise* from the lost thoracic and firat lumbar ganglia. 
It may be divided into two or three strands which go to ihe adrenal plexus. 

The e celiac and anterior mesenteric ganglia ore separate. The former is 
elongated and lies along the preteriot face of the origin of the cctliac artery. The 
latter is smaller and rounded and is in contact with the origin of the anterior mesen¬ 
teric artery. On the left Mde the two ganglia are connected by a trunk which is 
ganglionic in character. The eofeliac s anterior mesenteric, and subsidiary plexuses 
enlace the corresponding arteries. There is a small elongated posterior mesenteric 
ganglion in relation to the origin of the posterior mesenteric artery. The posterior 
mesenteric plexus include* left colic, anterior h*nrnrrhoidat, and spermatic plexuses. 
The lumbar trunk is deeply placed at the medial aide of the paoaa minor. It has 
seven ganglia, which are very small, with the exception of the last. Thorn w a well- 
developed aortic plexus. The sacral trunks ore close to the middle sacral artery 
and have each three ganglia when thi* part is fully developed. The caudal trucks 
fie on each ride af the coccygeal artery; the number and arrangement of the visible 
ganglia are variable. The pelvic plexus a well developed and contains minute 
ganglia- 



j€STHESIOLOGY 

THE SENSE ORGANS AND COMMON INTEGUMENT 

The* organs of the senses (Organa srnsmini'i receive cirtcnuil stimuli and am- 
duet unpulseeto the brtun winch result in sensations of sight, hewing, tarte, smell 
and touch. They consist essentially of specially differentiated ceils (neuro-opith^ 
hum) and a conduction path which is simple in the more generalised serve organs 
elaborate .0 those which are highly specialised—the eye and the ear 


THE SENSE ORGANS AND SKIN OF THE HORSE 
The Era 

The eye or organ trf vision (Ovpnon visual in the broader sense of the term 
comprises the eyeball or globe of the eye. the optic nm-f, and certain aettaaory 
Uigaiis associated therewith. The accessory organs (Organa octili aecesaoria) an? the 
□rblt-ld. f zxcm Mid SiUadefl, the 


eyelids Mid conjunctiva, and 
the lacrimal apparatus, Thews 
etmetums will be coruddfind in 
th& order in which they may be 
moat- conveniently examined* 
taking the horse as a type. The 
bony walla of the orbit have 
Iteen described in conned luil 
with the skull; the periorbita, 
a fibrous membrane which en- 
rlwea the eyeball together with 
its muscles, vnweEs, and nerves* 
m*y be appropriately included 
in the account of the /aaci% 
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Third tytiid 


Upf-rf eyelid 
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THE EYELIDS AND COHJOFCU 
T1YA 

The eyelids, upper and 
lower (P&lpebra superior et in¬ 
ferior), are movable folds of 
integument ejlijated in front 
of the eyeball. When doted, they «W the entrance to the orbit and the 
anterior surface of the eyeball. The upper lid is much more extensive and 
mor? movable than the lower one, and its free edge is man? concave. The 
interval between the lids is termed the palpebral fissure (Rima paJppbmnun), 
^Tien the eye is closed, it is an oblique silt about two inches (ca, 5 cm-} 
in length; when open* it is biconvex in outline. The ends of the fissup are the 
angles or csnc.be, and am dLdinguisbpd iw medial and lateral (Annulus oculi me¬ 
al^ 
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diflliH, lateralis), Tlie lateral angle is reunded when the eye fe op*a, but th e 
medial angle is narrowed and produced to form a 3-ehaped bay or leeessj termed 
the lacrimal 1ale {Lao up lacrimalU)- In there is a rounded pigmented prom¬ 
inence known as the lacrimal caruncle (Caruncula lacrimalis); it is about the 
dse of a small pea, and is covered with modified skin, connected with that of 
tbo medial oommiisaure, from which project a number of hair* provided with se¬ 
baceous glands. The lids unite on cither side and form the commissures* medial 

and lateral (ComnuBfmra palpebrarum 
medialts, l&teralfc)* The anterior sur¬ 
face of the lids [Fades anterior palpe¬ 
brarum) in convex and in covered with 
very short hair. A considerable num¬ 
ber of tactile hairs are scattered over 
the lower pari of the lower Hd. hut era 
the upper lid they are very scanty* 
The mfrapolpcbral depression (Sulcus 
infrapolpehralis) indicates somewhat 
indistinctly the limit of the lower lid- 
Tht! upper lid is marked by two fur¬ 
rows when raised- The posterior sur¬ 
face {Facie* posterior palpebrarum} is 
adapted to the free surface of the eye¬ 
ball and is covered by the palpebral 
conjunctiva. The frw border of the 
lid Is smooth Mid usually black. It 
has a well-defined posterior margin 
(Limbus palpebrslis posterior ) r along 
which the ductis of the tarsal glands 
open. The anterior Malgin (Limbus 
palpebrnlLs anterior) bears stiff hairs 
termed tike dll* (eyelashes)* On the 
upper lid the cilia are long and num¬ 
erous except at its medial third, where 
they are very small or absent. On 
the tower lid the cilia are often scarcely 
dlTtinguiahable from the ordinary hairs; 
in other ca»« they may be clearly seen 
except near the lateral canthus, and 
are much finer and shorter than those 
of the upper lid- The edge of each lid 
is pierced near the medial angle by a 
[uinuU% slit-like opening, the punctum 
lacrimale. which is the entrance to 
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the lacrimal duct. 


The fikin of the eyelids is thin and freely movable, raeept near the free edge, 
where it is more firmly attached. The underlying subcutancGUfi tissue La destitute 
of fat. The muscular layer conriida chiefly of the elliptical bundles of the orbicu¬ 
laris oculi, with which are associated fibers of the comigator supcrcilii in the upper 
lid and the maiarw in the lower lid. At the medial aide there te a fibrous band, the 
palpebral ligament, which is attached to the lacrimal UiWclc and furnishes origin 
to some fibers of the orbicularis. At the medial commissure a bundle detached 
from the orbicularis passes inward behind the lacrimal tu, and la known B3 the pare 
jnu-rimid k (or Homer's nmwk), At the lateral aide an indistinct pidpcbroJ raphti 
uccuia where fiber? of the orbicularis decussate. The fibrous layer is thicker and 
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den^-r along the free edge of the 3rd, forma tig here the tarsus. The tarsus furnishes 
insertion to & layer of tiiwtriptd muide known ela the tarsal The tarsal 

glands ^Gland Like tarsalcs) are partly embedded in the deep face of the tarsus, ami 
are visible when the ltd in everted if the conjunctiva k not too strongly pigmented. 
They are arranged in a linear aerica close together, and with their long axes per¬ 
pendicular to the free edge of each lid. In the upper lid they number forty-live to 
fifty ? In the lower, thirty to thirty-five. Each comriata of a tubular duct beset 
with numerous alveoli, in which a fatty substance, the palpebral sebum, is secreted 
The palpebral conjunctiva lines the internal malum of the eyelids. 

The conjunctiva is the mucous membrane which lines the lids as palpebral 
conjunctiva (€, palpebrarum), and h reflected upon the anterior part of the eyeball 
a* bulbar conjunctiva (C. bulbi); the lino of reflection h termed the forabc con- 
ftinctivffij The palpebral part is closely adherent to the tarsus, but is loosely at¬ 
tached further back. It is papiUated and is covered with stratified cylindrical 
epithelium in which many goblci-cells are present. In the fombe and its vicinity 
there are tubular glands. Near the medial angle there are numerous lymph nodules. 
The conjunctiva of the lateral part of the upper [id is pierced near the fornbi by the 
orifices of the excretory ducts of the lacrimal gland—twelve to sixteen in number* 
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The bulbar conjunctiva is loosely attached to the anterior part- of the sclera k 
pigmented in the vicinity of the oomeonsderel junction, Ou the cornea it is repre¬ 
sented by a stratified epithelium, When the lids are in apposition, the conjunctiva 
{including the epithelium of the cornea) enclose* a capilliiy space between the lids 
and the eyeball, and constitutes what ts known as the conjunctival sac. 

The third eyelid (Palpebra tort in) ia situated ai the medial angle of the eye. 
It consists of a semilunar fold of the conjunctiva, known as the membrana nic deans, 
which covers and partly codonc* a curved plate of hyaline eartilagt. [ta marginal 
part is thin and usually more or less pigmented. The cartilage has an irregular 
triangular outline. The part of it which lies in the membrane is wide and thhi. 
The deep part is narrower and thicker and is embedded in fat at the medial side of 
the eyeball. Numerous minule lymph nodules occur in the membrane nirtitan*, and 
the deep part of the cartilage is surrounded by a gland which resembles the lacrimal 
gland in structure (Glandule superficially palpehras tort uh). 

Qrdinarily the third eyelid extends very little over the medial end of the 
cornea, but when the eyeball in strongly retracted, the membrane is protruded over 
it no AS to measure about an inch fca. 2-3 cm.) in it? middle. This elect results 
from the pressure of the eyeball and its muscles on the fat which surrounds the deep 
part af the cartilage. 

Vessels and Merre®,—The arteries which chiefly supply the eyelids and con¬ 
junctiva art branches of the ophthalmic and foots! arteries* and the blood is drained 
away by corresponding veins. The sensory nerves are branches of the ophthalmic 
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and maxillary divisions of the trigeminus, The motor nerves to the orbicularis 
pctlli r ^miptor SUpereiJii, and malaria coma from the furial nerve; the levator 
pslpebne supcriori* is innervated by the oculomotor nerve and the unytriped 
muscle Of the Uds by the Bympaiiptir, 


THE LACRIMAL APPARATUS 

The Iflcroiml apparatus (Apparatus lacrimalis) comprises: (1) fh* lacrimal 
which secretes the clear lacrimal fluid; (2} the excretory ducts of the gland; 
(3) the two lue rirnai ducts or tanaiieulL lacrimal me, and nasa-lacrimal duct, which 
receive the fluid and convey it to the nostril. 

The lacrimal gland (Clamlnla lacriroalia) is situated betvwn the supraorbital 
process and the dorso-lateral surface of the eyeball (Fig. 563), It is flattened, oval 
in outtme r and measures about two inches (ca- 5 cm,) transversely and an inch ar 
more (3.5-3 cm,) in the sagittal direction. Its superficial face h convex and ia 
related to the concave lower surface of the supraorbital process. The deep face is 
concave in adaptation to the eyeball, from which it is separated by the periorbita. 
The excretory ducts fDuctuli eJtcretofii} arc very anal] and are twelve to sixteen 
in number; they open into the Intern! part of the conjunctival fac along a line a 
little in front of th-e fomb; conjunctiva 1 superior. In appearance and structure the 
gland resembles the pnroticL ft receives its blood-supply chiefly from the lacrimal 
artery r . The sensory nerve is the lacrimal, and the secretory fibers ait* derived 
from the SYmpathetic- 

Thc puncta lammalia are the Entrances to the two lacrimal ducts. Each ia a 
fine, slit-like opening (about 2 mm. long), situated dm* behind the free edge of the 
lid and about a third of on inch (ca, 8 mm,) from the medial caiuhu*. The lacri¬ 
mal ducts (Ductus lacrimalcs), upper anil lower, begin at the puncta and con verge 
at the medial commissure to open into the lacrimal sac, Tbe latter (Seem lacri¬ 
mal b) may be regarded as ibe dilated origin of the- njwo-hicriinal duet. It occupirH 
the funnel-like origin of the bony lacrimal canal, which is termed the foswa of the 
lacrimnJ sac, and lead* to the na&o-lacrimal duct iDuctus nuaularrimabs;, which 
passe* forward and a little downward along the mite* wall of the frontal sinus and 
the nasal cavity aod opens near the lower commissure uf the nostril. Us length 
is about ten to twelve inches (c* 25^10 cm.). In the firet part of its £ounu> It is 
enclosed in the osseous lacrimal eanai; further forward it lies in the lacrimal groove 
of the maxiRa, covered at first by a plate of cartilage atnd then by the mucous mem¬ 
brane of the middle meatus (Figs. 55, 56, 57). The terminal port (Fig. 453) lies in 
the ventral turbinate fold and opera on the skin of the Boor of the nostril near the 
transition to mucous membrane. In the mule it terminates! on the lateral part of 
th* floor or on the lateral wall of the nostril. Accessory openings may occur a Utile 
further back. 

The tint part of lb* duet, about A to 7 nuu. Id diwnrter, ertenda ia * mtb curve, convex 
Atfiolly, from the medial eoEMiibsaure townd a pniitf Just iWe the level of ih* LDfraarbaUi] foia- 
men. Thr mxmd p*rt (tathmua) \m nihrmrr («, M min.); It r-ctencfc forward jwd * little 
veDtrelly (dnwii m n Innavrm pluw ihrough the firm thmk n>oth and lb in tfc groove shove 
the no ml Eurhisat* mrt beyond Eh* the duct mdise« upward mad widen* very oatuidrT- 
aUy, e r rata the nasal proton of the prwuaidU abfiqwdy, tad catmweia Kl Its IhiqIhCIod . The 
muraim mEtabrtar may prMft&t vmlvuUr folds, the raem*. durtiiw-t of which ia ijtuated al the 
origin. 

THE PERIORBITA 

The periorbita i* a conical fibrous membrane which encloses the eyeball with 
its muscles, vessels, nerves, ete. Its apex is attached around the optic "and orbital 
foramina, and its base is in part attached to the bony rim of the orbit, in part con- 
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tinuoiu with the fibrous layer 0 / the lids. It* medial part, which b In contact with 
the orbital wail, ig ihin; incorporated with it beneath the root of the supraorbital 
process is the bar of cartilage around which the superior oblique muscle is reflected. 
The lateral part is thicker, and is strengthened by an elastic band which is attached 
to the pterygoid crest and furnishes origin to the thin, umrtnped orbit*] muscle. A 
quantity of fat (Corpus adiproum extraorbHalc) bee about. the periorbita, and within 
it is the infraorbital adipose tissue (Corpus adipoeum intraorbitsJe) which fills the 
tMeraticee between the eyeball, mutttae, etc. 


THE ORBITAL FASO£ AND OCULAR MUSCLES (F^ 5£L fi92) 

The straight mucks of the eyeball and the oblique muscles in part are enclosed 
in fibrous sheaths (Fascist muacuiarea), formed by superficial and deep layers of 
fnsem, which are united by intermuscular e^pta in the interstices between the 
rmtaoltt. The superficial fasdii is thin; it blends in front with the fibrous layer of 
the eyelids and kb attached behind around the optic foramen. The deep fascia 
comost* anteriorly of two layer*, one of which is continuous with the fibrous tissue 
of the lidi p while the other is attached at the comeo-scleral junction 

The posterior part of the eyeball is c o v ere d by the fascia hulhi p to that between 
them a lymph space (Spatimn interfosri&le) is enclosed which communicates with 
the subdural space along the course of the optic nerve. 

The levator palpehra superioris mtwM is a thin band about half an inch In 
width which lies above the rectus doraaEia, It is narrow at it* origin above and 
behind the ethmoidal foramen and ends by an expanded tendon in the upper lid, 
It« action k to rake the upper lid. 

The muscles of the eyeball (Mm. oculij are seven in number—four straight, 
two oblique, and a retractor. 

The straight muscles (Uk recti) arc designated according to their positions an 
rectus dorsalis a, superior, rectus venErsha s, inferior.. rectus mediaHa, and rectus 
Lateralis, They an? all band-like, arise dose together around the optic foremen, 
and diverge m they pass forward to the eyeball. On reaching the Latter they end 
in thin tendons which are inserted into the sclera in front of the equator of the eye¬ 
ball 

The retractor oculi almost entirely ^urroondc the optic nerve, and is incom¬ 
pletely divided into four parts which alternate with the recti, They arke around 
the op lip foramen nod are inserted into the sclera behind [he recti. 

The n-biiquus dorsals superior k the longest and narrowest of the ocular nuw- 
ties. It arises near the ethmoidal foramen and peu&as forward medial to the rectus 
mwfialifl, Under the root of the supraorbital process it is reflected aJmowt at a 
right angle around a cartilaginous pulley (trochlea), which k attached to the 
anterior part of the medial wall of the Orbit, ft bursa being interposed here. Tha 
muscle m then directed outward and Bomswhat forward, and ends in a thin tendon 
which passes between the rectus dorsalis and the eyeball, and is inserted into the 
sclera between the dorsal and lateral recti, about half an inch behind the margin 
of the cornea. 

The obliqiius ventrsiis a. inferior is wide and much shorter than the recti, 
It arises from lhe medial weH of the orbit in the small depression {Fosaa muscutaris) 
behind the lacrimal fossa, It curves around the rectus. rent rails and k inserted 
into the sclera near and partly beneath the rectus lateralis. 

Actions.—The dorsal and ventral recti rotate the eyeball about a transverse 
ftJQflj moving the vertex of the cornea upward and downward respectively. 1 SiinU 

i Thi* takings to iho uji;«r eyelid, but m duenbed bere dq acraust uf itm portion and tht 
fwt that in dJsHciioEi it must ta dwH with the muKla of th* sysbsll. 

1 Them tern** sre u^d with rriWnoa to the *Xk oi the etrbtl], twl that of the head. 
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tarly the medial and lateral recti rotate the eyeball About a vertical axis* turning 
the vertejt of t he L’limm inward and outward respectively, The oblique muscles 
folate the rye 1 .1 ail about a longitudinal axis; the donyd oblique raises the lateral 
end of the pupil, while the ventral oblique lowers it. The retractor as a whole 
draws the eyeball backward, and ite parte may separately reinforce the correspond¬ 
ing recti. Also the four recti acting together will retract the eyeball, 

Tht actual mm rfbrjali! »t ihe jq^boU «ttbnn pm™ m ■rapk- aft might be infrared fmai 
d>r fflfrgedag ar^rral ptausoraoi. i s r*ri;if’fl41y ul nwrrmrnUi are produced by the tfoflftlLaa&wi 
actioas of several sthucIw, involving wm-hmasieiM which art quite eomptoi and difflmih to aqalyH 
accurately. Further oomplicaikiQ La caused by tk fact that the rerti are mit in«=rtrd a equal 
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diiitnncf? fmra tie sqmUor and tfw ansa of retaiioa of tin ohtiqqr inusclw dn oot ,-nrrrmmcl to 
the Iwagitwlbiii iu» of the oyibaJL 

Nme-supply.—Ths oculomotor nerve supplies the foregoing muscles, with 
the exception of ihc rectus lateralis md retractor, which are innervated by the ab¬ 
ducent, and tbe obliquus dorsalis, which is supplied by the trochlearis. 


THE EYEBALL 

The eyeball (Bulbils oeuli) is situated in the anterior part of the orbital cavity. 
It is protected in front by the eyelids and conjunctiva, and in its middle by the 
complete Orbital ring, and is related behind to the fascia bulbi„ fftt h and ocular 
muscles. 

It has the form approximately of an oblate spheroid, but is composed of the 
segment? of two spheres of different niz*w. The anterior transparent segment, 
which is formed by the cornea, has a radius of curvature of about i? mm,, and t kz 
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posterior opaque, scleral aegmeot one of about 25 mm. The Anterior segment 
therefore projects mqie frtmngly, and the junction of the two eegmenta is marked 
externally by a brood, shallow groove, the sukus sclere. The central point* of 
the anterior ud posterior curvatures of the eyeball are termed respectively the 
interior and posterior poles (Polui interior, posterior), and the line connecting ihs 
poles id the external optic axis (Ajqh oculi externa). 1 The angle of divergenoe of the 
optic axe* k about 137 degree The equator (jEquator) is an imaginary line drawn 
around the eyeball midway between ita poles, and meridians (Msridiani) ate linns 
drawn around it through the poles. 

The ivmwB Iradffverw diurater of tbc eyeball u about 5 cm., Uw irttlal about 4.5 em, 
and th^ trial about 4.25 cm. Ths dkatanoa fum the .uicmr p*k to the point of eau■nc of tha 
Optic nerve is about 3 c&s- 

Tbe eyeball conakts of three concentric ttimes or coats, within which three 
rofraolive media are enclosed. 


Tim Ftanoon TVNiC 

The fibrous tunic (Tunica fibrosa oculi) is the external coat and in comprised 
of an opaque posterior part, the sclera, and a transparent anterior part, the 
cornea, 

Ltm *ttn (tanifA eonua 
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L Thu sclera ln a dense fibrous 
uoubtUB which forma about four- 
fifths of the fibrous tunic. Thickest 
in the vicinity of the posterior pole 
(oa. 2 min ), it thins at the equator 
fca. 0.4 turn.), and inercasra in thick- 
tu^m toward the junction with the 
cornea (ca. 1,3 mm .). It b in gen¬ 
eral white, but may have a bluish 
tinge in its thinnest parts. Its ex¬ 
ternal surface furnishes insertion to 
the ocular muscles and is covered by 
the conjunctiva sclerw in ita anterior 
part. The episdend tissue, which k 
richly supplied with vessels and 
nerves^ attaches, the conjunctiva 
to the sclera; it is abundant tad 
loosely meshed except at the junc¬ 
tion with the co me a. The inner 
surface k attached to the chorioid 
roal by a layer of delicate, pig¬ 
mented connective tissue, the 
lamina fuse*, The anterior bor¬ 
der, which k oval, the long axis 

being tr&nsvcrae, is continuous with the cornea. The transition from the opaque 
scleral tissue* to the transparent coroe&J substance occurs in such manner that the 
sclera appears to form a groove (Rim* corncalish into which the cornea fits some¬ 
what as a watch-gUss in the case. Near the cocneo-oderd jiinctinn there is a 
circular venous plexus, the plexus venosus sclera. The optic nerve passes through 
the posterior part of the sclera a little below and lateral to the posterior pole. 
The opening for the nerve is crossed by interlacing fibrous strands, forming the 
lamina cribroaa sclera. The sclera eonakte of interlacing bundles of white 
fibrous tissue, aseodaled with which there are a few elastic fibers. The 

1 The term internal uptie udi (An* ocult in teraa :■ k applied to a oodnddeal Linn from the 
posterior eurTace ot the to the anterior nurf™ of the retina. 
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Jnxndlt* Are arranged chkfly in m^ndiond and wjimtcrtiij layer*. -III? very limited 
blood-supply m derived from the ciliary uteris and the veins open into tho ven* 
jortifflKff 1 and ciliary velour The lymphatics are repnMutd by idterconuminicA^ 
tag eel1 flpatife The nerves ani derived from the ciliary nerves. 

?. The cornea forms the anterior fifth of the fibrous tunir. It is tranapumt, 
edortesa,, and non-vamilar. Viewed from in Irani it is oval in outline, the long 
asis being transverse and the broad end medial; it appears mort nearly circular 
when viewed from behind, Its anterior surface (Facies anterior) is convex and is 
more strongly curved than the selem; its central part is termed the vertM comes. 
The posterior surface (Facies posterior) is concave; it forms the anterior boundary 
of the anterior chamber, and is in contact with the aqueous humor. The margin 
(Umbua mmm) joins the sclera; the latter overlap* the cornea more in front than 
behind, nod more above and bdow tiian at the aide*, thus explaining the apparent 
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difference in outline of the two surfaces. The earn™ is thinnest at the vm«, 
Ihu cornea consists, from before kutlwiid, of the following layers; fl} The eof- 
(helium eortww is continuous with that of the conjunctiva seter*, and is of the 
stratified squamous type (3) The lamina limits is merely a condensation 
of the ne« layer. <3) The substantia propria for™ the bulk of the cornea and 
is composed of interlacing bundles of connective theme, arranged in pan in In- 
mens disposed parallel with the surface, In the amorphous cement substance 
between the lam ell® are flattened wnnectivc-tW «Ua, the corneal corpuscles. 
These hare branching processes which unite with those of other cells, thus 
forming a protoplasmic networks (4) Hie lamina elastics, h a thin and prat- 

k Accmdim U* Putina] the of jptca tod gMiFiwii,, i n th* psti-i-niLi. rsrr,^w c. 
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tifially homogeneous membrane which in logs intimately attached to the sub¬ 
stantia propria than the anterior lfliriin* It k clear, glisteok^, and elastic. At 
the periphery the lamina divides into three wto of fibers, The anterior fiber? join 
the sclera, the middle give attachment to the dlian 1 muscle, while the posterior 

into the iris and form the ligamentum peEtkmtum iridis, (5) The endothelium 
of tile anterior ehamt*r (Endothelium earners anterioris) consists of a layer of 
damned polygonal cells, and in reflected on to the anterior surface of the iris. The 
cornea is non-vascular except at its periphery, where the terminal twigs of the vessels 
of the sclera and conjunctiva form loops. The nerves are derived from the ciliary 
nerves They form a plexus around the periphery (Plexus annularis), From which 
fibers pass into the substantia propria, become non-mcdul fated, and form the funda¬ 
mental ur stroma plexus. From this perforating branches go through the anterior 
limiting layer and form a subepithefial plexus, From which filaments pa» between 
the epithelial c*Hl Other branches from the plexuses in ths substantia propria 
end as fibrils which are in close relation with the corneal corpuscles. 

The V.vSCUUki Tome 

The vascular tunic (Tunica varoulosa oculi) lies internal to the fibrous coat; 
it comprises three pane—the chorioid, the ciliary body, and the iris. 

1. The chorioid (Ohnrioidea} is a thin membrane which lies between thE sclera 
and retina. It is in general rather loosely attached to 
the sdera by the lamina fuses, but is intimately adherent 
at the point of entrance of the optic nerve and less closely 
ill places where the ciliary Vessels and nerves pass through ■ 

The inner surface is in contact with the layer of pigmented 
cells of the retina, which adhere so closely to the chorioid 
that they Ware formerly regarded as a part of the latter. 

The general color of the chorioid k dark brown, but an 

extensive semilunar area a little above the level uf the 
optic papilla has a remarkable metallic I utter, and is 
termed thu tape turn of the cborioi d (Tspr tum rhorioide^).. 

The appearance here Varies in different individual!*, but 
the prevailing colors in most- cases are iridescent blue 
and green in various nuances shading into yellow. Pos¬ 
teriorly the chorioid is perforated, by the optic nerve, 
and anteriorly it is continuous with the ciliary body. 

The chorioid consists of four layers, which from without inward are a* follows: 
(I) The litfhifLfl supracborioidea consists of interlacing fine LamelLae of fibrous tissue, 
each containing a network of elastic tissue. Among these are large, branched, pig¬ 
mented, connectsvo-teafue ecIJ.h. The spaces between the lamella* are lined with 
endothelium, and form a system of lymph-clefts which together form the perieho- 
rioid apace (Spntium perichorioideale), (2) The lamina vasculofia is the outer part 
of the proper tissue of the chorioid. It contains the larger blood-vessels, which 
are supported by areolar tusue. (3) The lamina choriocapiUaris consist a of an 
nxtremdy rich network of capillaries embedded in an almost homogeneous matrix. 
Between, it and the lamina v'&bcuIchhi h a layer of fibnn»laEiie tissue, the tapetum 
flbreaunip which causes the metallic luster mentioned above. (4) The lamina 
basalis m very thin and transparent, Ft is composed of an inner homogeneous part 
and an outer elastic pari. 

2 r The ciliary body (Corpus ctliare), the middle part of the vascular coat, corn 
nects the chorioid with the periphery of the iris. Fn meridional section it has ifce 
form of a narrow triangte the base of which fe nrrt to the iris. On its inner aide 
are the ciliary processes and on its outer side is the ciliary muscle. It consists of 
three parts—the ciliary ring, ciliary processes, and ciliary muscle. The tiliuy 
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ring (OrbkuluB ciliaria) i* the posterior acme, which is distinguiahed frpm the cho- 
riflid rmunly by 3ta pester thkkncsa and lira absence of the chono-capillaris. Ita 
inMr fat* presen la numerous fine meridional ridge^ by the union of which the 
cdiaiy processes art formed. The dliary processes {Processus diiarea), more than 
a hundred in number, form a circle of radial folds which surround the lens and fur- 
nifih attachment to the somits ciliaris (or suspensory ligament of the lens). They 
are small at their origin an the ciliary ring and become much thicker and higher 
toward their central ends. The width of the circle formed by them is narrower 
at the medial aide than elsewhere. Their bases extend forward to the peri¬ 
phery uf the iria F and their central 
ends are close to the margin of 
the lens. They hear numerous 
eectindary folds (Plkw dliares). 
Their inner surface is covered by a 
continuation of the lamina biuudis 
of the chorioid, on which there are 
iwe layers of epithelial cells which 
constitute the para dltaris retina. 
They consist of a rich network of 
tortuous vessels supported iu pig¬ 
mented connective tissue, The cil¬ 
iary muscle (M. ciliaris) {Figs, 6g9 r 
692, cocratHutes the outer part 
of the ciliary body, and lies between 
the sclera and the ciliary processes, 
It forms a circular band of urmtriped 
muscle, the fibers of which are for 
the most part directed meridionally. 
They arise from the inner surface of 
the sclera and from the ligamen- 
tum pectinatum iridU doae to the 
comeor-Mleral junction, and run 
backward along the sclera to be 
inserted into the ciliary processes 
and ring. When the muscle coil' 
tracts, it pulls the proccsstaj and 
ring forward, thus slackening the 
ciliary sonc of the lens, and ado wing the latter to become more convex. This is 
the mechanism of accommodation for near object*, 

lb man the zniuci# Elm the f™-m of s prismatic ring 
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tin? irrsngettieiit w rendered more or ku ptriform by the 

3. The iris ( Figs. 6S9, 694, 696) is a muscular diaphragm placed in front of the 
le-DS, and is visible through the cornea. It is piercer! centrally by an elliptical 
opening, the pupil (Pupilln), which varies in obe during life and determines the 
amount of light admitted to act on the retina. In strong Eight the vertical diameter 
of the pupil is very short, but the opening is nlmmft circular when Ore pupil is fully 
dilated. The ciliary border (Margo ciliaris) h continuous with die ciliary body 
aod is connected with the corneo-acleral junction hy strands of coiuicctiYr tissue 
which eoiurtltuLe the ligunentum peclinitum iridis. The bundles of the ligament 
interlace and enclose Spaces (Spatia anguli tridis) which are lined with endothelium 
and communicate with the anterior chamber. The pupillary border {Margo 
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pupilkrk) surrounds the pupil. Its upper paft bears in ita middle several black 
masses of variable sine, termed the granula iridis or corpora nigra; similar, hot much 
smaller, projections may be seen on the lower margin of the pupil. The anterior 
surface (Fades anterior) te usually dark brown in colors it plwnts fine folds (Pi™ 
India), some of which are concentric with the pupil, others radial; they fade out near 
the pupil. Some of these folds are permanent while others are temporary, i. t,, 
produced by extraction of the iris, The smooth narrow,, central part is termed 
the annulus iridis minor, while the much broader plicated part ia the annulus iridic 
major. The posterior surface (Facies posterior) is usually black; the color is caused 
by a layer of pigmented cell? which m resided as part of the retina, It presents 
numerous fine radial lines except at the pupillary margin, Its central part is in 
contact with the anterior surface of the lens, but peripherally the two am separated 
by a narrow space termed the posterior chamber. The iris consists chiefly of the 
stroma iridte t a delicate framework of connective tissue which supports numerous 
bloodvessel and contains branched pigmented cells. The muscular tiwue is un¬ 
striped and consists of a sphincter and a dilator of the pupil. The sphinc ter pupille 
lies in the posterior part around the pupil, with which the fibers are largely con¬ 
centric, The dilatator pnpills consists of fibers which radiate from the sphincter 
to ihe ciliary border. The anterior surface of the irk le covered, by a continuation 
of the endothelium of the cornea. Beneath thin lr a condensation of the turoma, in 
which the cells ate close together and ate full of pigmented granules. In albinos the 
pigment ia absent here, as elsewhere^ and the irk is pink in color. There appear 
to be minute elefte here by which the lymph-epacee of the stroma communicate 
with the anterior chamber. 

The arteries of the vascular tunic come from the ciliary branches of the oph¬ 
thalmic artery. The arteries of the chorioide* ate derived chiefly from the short 
posterior ciliary arteries- Then? (four to sis in number) perforate the sclera around 
the posterior pole, run forward in the lamina vasculosa^ and form the rich capillary 
network of the choriucapillftrie- The two long ciliary arteries perforate the sclera 
obliquely near the optic nerve; they run forward in the lamina suprachorioide* in 
the horizontal meridian, one on the medial K the other on the lateral aide of the 
eyeball, On reaching the ciliary body each divides into two diverging branches; 
the subdivisions of these unite with each other and with twig* of the anterior ciliary 
arteries. thus forming near the periphery of the iris the drraius arteriosus major. 
From this branches go to the ciliary muscle and processes and to the irk. The 
branches in the iris run toward the pupillary margin, and by anaatomotie brunches 
form an incomplete ctrculuB arteriosus minor. The two anterior ciliary arteries, 
dorsal and ventral, form an episcleral plexus around the cameo-scleral junction, 
and give off branches which perforate tha sclera. These supply twigs to the ciliary 
muscle and recurrent branches to the ehorioid^ and assist in forming the cireulus 
arteriosus major. Hie blood is carried away from the vascular tunic chiefly by four 
or five venous trunks, the vew vorticose, which are formed by the convprgcnce in 
whorls of numerous veins from the chnrioid* the ciliary body, and the iris. The 
ven# vorficowe perforate the ackra about at the equator and join the veins of the 
ocular muscles- 

Thc nerves come from the long and abort ciliary nerves. They form a plexus 
hi the lamina supracborioidea, which contains ganglion cells, and sends numerous 
non-medulLated fibers chiefly to the hiood-vesaels of the chorioid. At the ciliary 
muscle a second plexus (P. ganglioeus ciiiarts) is formed, w hich supplies the muscle 
and sends fibers to the iris. The sphincter pupillit is supplied by fibers derived 
from ihe oculomotor nerve, while the dilatator pupille is innervated by the sym¬ 
pathetic. 
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THE RETINA 

The retina or nervous tunic of the eyeball is a delicate membiaiwe which extends 
from the Entrance of the opiie nerve to the margin of the pupil. It consists of 
three parts. The larg? posterior part, which alone eonlninij the nervous elements, 
iwrltKJing the speei&I neuriv^pithelium and the optic ncrve-fibeim, is termed the 
pars optica rehnffv ll extends forward to the ciliary body, where it terminates at 
an almost regular circular Line called the ora effioris retime . 3 Here the retina 
rapidly loses its nervous elements, becomes much thinner, and is continued over the 
ciliary body and the posterior surface of the id* by two layers of epithelial cells as 
the pars eiliaris re rinse; the inner stratum ts non-pigmented,, while the outer layer 
ia a direct continuation of the stratum pigment! of the pm* optica. The pars 
iridiea rerin* is * layer of pigmented cells which cover* the posterior surface of the 
iris. Id the dead subject the par* optica is an opaque, gray, soft membrane which 
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can be Stripped Off the ehoriokl. leaving most of its outer pigmented layer on the 
latter. During life it is tnmsparent, except as to its pigmented epithelium, and the 
reddish appearance of the fundus a s viewed by the ophthalmoscope Lt caused by 
the blood m the network of the ehnriocapiltaris, Tbe entrance of the optic 
forms a sharply defined, oval, light area, the optic papilla (Papilla oerri optici), 
situated about 15 ram. ventral to the horizontal meridian and 3 to 1 mm. lateral 
to the vertical meridian, The central part of the papilla j* slightly depressed 
(Excavntio papillae n. optioi). 



The optic ncm fiber* converge from aj] part* of the pon optica to the papilla, 
where they collect into bundles which traverse the lamina cribrota of the ehorioidea 
and sclera, and constitute the optic nerve. The area centralis retime is a round 
spot, 2 to 3 mm. m diameter, situated dorao-latem! to the optic papilla; it corn- 

* In mmit tbfl fiw m fiarfy Kmted and la trnrad the or* «mia- 


rarnACTtvE ucriA of the eyehall ®9I 

spends t* the macula lutes of man, which k hurfoiogically more highly differen¬ 
tiated than the rest gf the retina and k the fire* of moat acute vision. 

The Bteucture oI the retina is very complex. It consists of nervous elements 
which are supported in a peculiar sustenlaculnr tissue, anti are covered externally 
by a layer of pigmented epithelium (Stratum pigment! retime). The nervous de¬ 
ments comprise a tkighly specialized neuro-epithelium, the rods and rones; gaiiglion- 
celk, the axones of which form the optic nerve; and intermediate neurones. Ten 
layers may be recognized in sections microscopically. 1 

The arteries of the retina are derived from the arteiia centralis retina? and 
anastomotic branches from the short ciliary arteries. The artcria cent rails enters 
the optic nerve a short distance behind the eyeball and runs in the axis of the nerve. 
It divides two or three millimeters before reaching the papilla, and give* of! thirty to 
forty branches which radiate in the posterior part of the retina and divide dichoto- 
moualy into L'nd-artcricfl in the layer of nerve fibers. The veins accompany the 
arteries except in the capillary' plexuses; their walls consist merely of a layer of 
endothelial cells, around which are a lymph-channel and sheath. 1 


CHAMBERS OF THE EYE AND AQUEOUS HUMOR 

The anterior chamber of the eye {Camera oculi anterior) is enclosed in front by 
the cornea and behind by the iris and lens (Figs. 08$, fiftS, 65H) r It communicatee 
through the pupil with the posterior chamber of the eye (Camera pcnli posterior); 
this is a smnlE annular space, triangular in erore-^ection, which k bounded in front 
by the iris, behind by the peripheral part of the lens and its ligaments, and externally 
by the ciliary process. The chambcrc are filled by the aqueous humor (Humor 
milieus) r a clear fluid which consists of about 98 per cent, of water, with a little 
sodium chlurtd and traces of albumin and extractives. It b carried off chiefly 
through the spaces in the zonula chink (or suspensory ligament of the lens.) into 
the plexus venoms scEcnr, 


JLEF^ACnVE MEDIA OF THE EYEBALL 

The vitreoua body {Corpus vitreum) k a remifluid, transparent substance 
situated between the crystalline lens and the retina. In front it presents a deep 
cavity, the fossa hyaEoldeai which fits the posterior surface of the tens. It 
consists of a framework of delicate fibrils, the vitreous stroma {Stroma vitreum), 
the meshes of which are filled by the fluid vitreous humor (Humor vitreus). The 
surface k covered by a condensation of the stroma known as the hyaloid membrane 
(Mcmbrsna hyaloidcm). 

The crys tallin e lens (Lena ciyflt&llina) k a bicohVcX, transparent body which 
k situated in front of the vitreous body and in partial contact with the posterior 
surface of the iris. Its periphery, the equator of the lens (Equator tentis), k 
almost circular and k closely surtounded by the ciliary processes. The anterior 
surface (Facies anterior) is convex; it is bathed by the aqueous humor and is In 
contact with the irk to an extent which varies with the state of the pupil The 
posterior surface (Facies posterior) ii much marc strongly curved than the anterior. 
It testa m the fossa of the vitreous body (Fcna bydoidea), The central points of 
the surfaces are the anterior and posterior poles (Fblus anterior et posterior lentk) 
and the line which connects them is the axk of the lens (Axis lends). 

The inuurem dkmrta af th* feu* 3a dboul 2 em. r ****** diarntter iajafigfally KRudbr, 

and lLe ™. mwirca about 13 nun The radius of rvrr*m* of Hie anterior aurfaM is ISh tmn_. 

* For the minute structure of the rrtirn Mmn« naurt 'be made la b brink# e*l trades. 

1 Martin state* that Ln the harts s capilWy jJ*™ does net eriit, bat that the arterki wm- 
muiuate with the veins by ckselj wvwsd k»pe 
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wi of t%- posterior outface Q.5 bo 50 com. Bui the- rw-vvlum of it# suffices—«p*dftl]y tlu± ef 
Lbe fcEitcriuf-—vary liuriijg Life Ehn&nlinc u the vjv ■ ■cccmm&lA&td for near >u Ip# riaten. 

The tenuis tiJiaris or suspensory ligament of the Iona (Fig, G§9) consists at 
delicate fibers (Fibra aonularea) which p turn in a meridional direction from the 
ciliary processes to the capsule of the equator of the lens. Many fibers cross each 
other r and the spaces between the fibers (fipatia lonulahn) are filled with aqueous 
humor; they communicate with each other and with the posterior chamber. 

The substance of the lens (Substantia lentb) m enclosed by a structureless, 
highly elastic membrane, the capsule of the lens (Capsula ientin), and canaLsts qf a 
softer cortical substance (Substantia corticalis), and a dense central part, the 
nucleus of the Iona (Nucleus tantis), The capsule is thickest on the anterior surface, 
and here it is lined by a layer of fiat polygonal cells, the epithelium of the lens 
(Epithelium lentia). The Icon eubatance, when hardened, is seen to consist of con¬ 
centric lamina* arranged somewhat Ike the layers of an onion, and united by an 
amorphous cement substance, The lamina* constats of I era fibers (Fibre lcntia), 
hexagonal in section, and of very different lengths. Faint lines radiate from the 
poles and indicate the edge# qf layers of cement substance which unite the groups 
of lens fibers. These lines, the radii Lentil are three in number in the feetue »tH 
uew-bom, and form with rach other angles of 120 degrees. On the anterior surface 
one is directed upward from the pale siid the other two diverge downward; on the 
posterior surf ace one is directed downward, and the others diverge upward. The 
developed Lena hm neither vessels nor nerves. 

In the fortu* the teas u nearly gkahtilw, mtd m «fl mad pink in eater. During p*n of ftrtml 
life it is uurroLiikled by m KWpmilar ni'Lwort, the tunica vucubai teatte. Thh m derived chiefly 
feem a icoapirmiy v«*r.L ihr Hyakrid artery, which in a watiaaiecion lompj of the arccriit cefr 
owl!* n p . mw Lhruujdi the hyaloid cuvml ihil travers™ ihn ritneoum body. In ekl ago i hi- tea* Ht 
to Jw«r it* riiwtirity ISd trnntpareney, i( alio brnra/x flatlcr ud the audsiiA Hpcaallv grow* 


The ear 

The ear or organ of hearing (Organon aijdJtusj consiste of three natural divv 
riqUB—external, middle, and internal. 


THE EXTERNAL EAR 

The external ear (Aura externa) comprise*—(1) the aurfculai a funnel-like 
organ which collects the sound waves, together with its muacles; and (2) the 
external acoustic meatus, which conveys these waves to the tympanic membrane, 
the partition which separates the canal From the cavity of the middle ear. 

The auricula or pinna is attached by its base around the external acoustic 
process in such a manner as to be freely movable. In the following description Lt 
will be assumed that the opening is directed outward and that the long axis is 
practically vertical. It has two surfaces, two borders, a ba* T and an apex. The 
convex surface or doraum (Dorsum auriculae] faces medially and is widest in its 
middle port; it# lower part is almost circular in curvature while above it narrows 
and flattens. The concave surface (Scspha) Is the reverse of the dowum; It 
presents several ridges which subside toward the apex. The anterior border is 
sinuous: it is largely convex, but becomes concave near the apex. It divides below 
into two diverging parts (Crura helieis). The posterior border is convex. The 
apex is flattened, pointed, and curved a little forward. The bsse is strongly convex. 
It a attached to the external acoustic process of the petrous temporal bone, and 
around this there is a quantity of fat. The parotid gland overlaps it below and 
Laterally. The structure of the external car comprises a framework of cartilages 


(which nre chiefly elastic), the integument, and a implicated arrangement of 
nmwira- 

Tbe canrihal or auricular cartilage (Cartilage auricula*) determines the shape 
of the ear; its farm can be made out La a general way without dissection, except 
below, where it ia ecumsJsd by the muscles and the parotid gland. The basal part 
is coded so as to fonu a tube, which encloses the cavity of the concha (Cavum con¬ 
ch*). This part is funnel-shaped and curves outward and a lilt Ip. backward- Its 
medial surface is strongly convex, forming a prominence termed the emineniii 
conch*. The lowest part of the medial margin bears a narrow, pointed prolongation, 
the styloid process. This process w about an inch long and projects downward 
over the annular cartilage the guttural pouch is attached to its free end- Behind 
its base there is a foramen through which the auricular branch of the vagus passes. 

The bual part of the posterior border if cut into by a notch, which separates two irregular 
quadrilatml plates. The upper plate fTngui) ia overlapped by the anterior border, and la sep¬ 
arated from the adjarent part of the pcwErrirtf border (Afitiuegui) by a notch (Immrn u&t**- 
trwgi r-a). The bwrr plate u curved to form a half nofl and partly overlaps the anterior border and 
the annular cartilage. Behind the notch there ia a foramen, which transmit* the internal auricular 
artery and internd #urkuW hmdfth d" th* facial nen*e- 




The annular cartilage (Cartilago annularis) ia a quadrilateral plate ( curved to 
fottn About three-fourthe of a ring; ita H 
end* sre a little less than hn\ i an inch (ea, 

1 cm.) Apart medially and sure united by 
elastic tissue. It embraces the external 
acoustic process and forms with tho lower 
part of the concha! cartilage the card.- 
Isginous part of the external acoustic 
meatus. 

The ficutiform cartilage (CartiEago 

scutiformis s. Scutulum) is an irregular 
quadrilateral plate which lies on the tem¬ 
poral muscle in front of the base of the 
concha! cartilage It* superficial face is 
slightly convex from side to side and 
its deep face is correspondingly concave. 

The anterior end is thin and rounded- the 
posterior part or hue is wider and t hicker, 
and its medial angle is prolonged by a 
pointed process half an inch or more in 
length- The cartilage moves very freely 
over the underlying parts. 

The external acoustic meatuS leads 
from the cavum conch® to the tympanic 
membrane, it does not continue the 
genera] direction of tbs cavity of the 
concha, but extends medially, downward, 

and slightly forward, It consists of a cartilaginous part (Meatus artislicus «■- 
tcrmjs eartilsgincus) which is formed by the lower part of the concha! cartilage 
and the annular cartilage, and an osseous part formed by the external acoustic 
process of the tempo ml bone, These are united by elastic membrane* to form a 
complete ttibo. Its caliber dimintEheo medially, so that the lumen of the inner end 
is about hall of that of the outer end - 

The skin on the convex surface; of the concha presents no special featuieaij it 
is attached to the cartilage by a considerable amount of subcutaneous tissue except 
at the apex. The integument which lima the concave surface is intimately ad- 
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herent to the curtilage and w relatively dark in color. There are three or four 
rutaneous ridges which run about parallel with the borders of the concha] cartilage, 
but do not extend to the apex or the cavum concha. The upper and marginal 
parts and the ridges are covered with long hairs, but the skin between the ridges 
and below ie thin, covered ap&redy with very fine hairs, and supplied with numerous 
eebaceous gland*. In the external acoustic mealo* the skin becomes thinner; in 
the eartilaginou* port it ia supplied with numerous large, coded, ceruminous glands 
(Glandule rerumtooeir), and is sparse3y covered with very fine baba; in the osseous 
part the glands are small and few or absent and there are no hairs. 

THE AURICULAR MUSCLES 

The auricular muscles may be subdivided into two seta, vii., (a) extrinsic 
muscles, which arise on the head and adjacent part of the neck, and move the ex¬ 
ternal ear a* a whole, and (b) intrinsic muscles, which are confined to the auricula 
In this connection the Bcutiform cartilage may be regarded as a sesamoid cartilage 
intercalated In the course of some of the muscles. 

The extrinsic muscles an? ew follows: 

L The souhilaris is a thin muscular sheet- situated tfiibcutanenUKly over the 
tempo mils muscle. It-n fibers arise from the zygomatic arch and the frontal and 
parietal create, and converge to the scutiform cartilage. Jt consists of three parts: 

(a) The fronto-scutulnris comprise temporal and frontal parts, which arise 
from the zygomatic arch imd the frontal crest, and are inserted into the Lateral and 
anterior borders of the scutifonn cartilage respectively, 

(b) The intarenitularis arises from the parietal crest, over which it is in part 
continuous with the muscle of the opposite side. Its fibers converge to the media] 
border of the scutiform cartilage* 

[e) The oerrico-scutularls is not well defined from the preceding; muscle. It 
arises from the nuchal crest and is inserted into the medial border of the scutiform 

cartilage- 

2. The anterior auricular muscles (Mm. auriculana ornlefl) are fou r in number: 

(a) The zygomaticc-auricularis arises from the zygomatic arch and the parotid 
fascia, and ri inserted into the outer face of the base of the conchal cartilage partly 
under, partly above, the insertion of the parolidp-auricularig. 

(t) The scutido-aiiritularis superficial!?; inferior arises on the lateral part of 
the superficial face of the scutiform cartilage and ends on the base of the conchal 
cartilage with the preceding muscle. 

(c) The Hututo-auricularis superfickliE medius arises from the posterior part 
of the deep surface of the scutiform cartilage and ie inserted into the donum of the 
concha! cartilage, close to the lower part af its antotHjr border, and above and behind 
the preceding muscle. It receive* a slip from the cervicohscutulsris. 

(d) The Hnitolo-Auricularis sttperfteiaiis superior is a thin slip which is de¬ 
tached from the interscutulari* over the medial border of the scutiform cartilage. 
It ends on the anterior aspect of the lower part of the dorsum of the conchal car¬ 
tilage. 

3 The dorsal auricular muscles {Mm. auriculares dgraalre) are two in 
number. 

(a) The scutulo-auriculariB superfidiliH accessorius is a narrow band w hich is 
largely covered by the preceding muscle. It arises from the posterior prolongation 
and the adjacent part of the superficial face of the scutiform cartilage, and ia 
inserted into the convex surface nf the conchal cartilage medial to the preceding 
muscle* the two crownng each other at im acute angle. 

{b) Ihre parieto-auriculirta i* flat and triangular; it arises from the parietal 
erwt under cover of the cemcMcultilaris, runs outward and a little backward, 
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and is inserted by a flat tendon into the lower part of the convex surface of the 
concha undsr cover of the cnmco-auricularis superficial in. 

4. The posterior auricular muscles (Mm. auricuLaras aboralra) me three In 
number; 

(a) The cerrico-aiiriuularo superfUdjilk k a thin triangular sheet. It is wide 
at its origin from the nuchal mat and the adjacent part of the ligamentmn nuchas, 
and b miasm narrower an it passes outward to be inserted into the medial aide erf 
the convex surface of the oO&ottt. 

{b) The cervice-eufiinilarifl profundus major arista from the lig&mentum 
nucha% partly beneath and partly behind the preceding muscle. It is directed 
outward and is Inserted Into the poslero-Eate ral aspect of the base of the ear, partly 
under cover of the purotido-auritruJara, 

(c) The ceETico-auricukrb profundus minor arises under the preceding 
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nuifide ptnrj peusses downward and outward to be inserted into the lowest part of 
the convex surface of the concha, partly under cover of the parotid gland. 

3. The paxotsdo-auricularia £a M- aurieularis inferior) k a ribbon-like muscle 
which lies on the parotid gland. It is tlun and wide at its origin from the tail un 
the lower part of the parotid glaJ art* anti becomes nuinewhat narrower and thicker 
as it ascends. It k inserted Into the concha! cartilage just below the angle of junc¬ 
tion of Ita borders. 

6- The d«p atiricular or rotator muscles (Mm. auricularea profundi s. rota- 
tores auriculB), two in number, aft atuated under the scutiform cartilage and the 
base of the concha and erosa each other 

(a) The scutulo^auricukris profundus major is the strongest of the auricular 
muscles It is flat and k about m inch wide. It ariara from the deep face of the 
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scuttfonn cartilage and passes backward to end on and bdow the most prominent 
pArt of the base of the concha (eminentift conchs}, 

(fc) The seufuSoarnicularis profundus minor lies between the base of the con¬ 
cha and thEi procedin« muscle, and ts best seen when the latter is cut and reflected. 
It up flat and alwut an inch in length. It arises from the posterior part of the deep 
face of the semifurm cartilage and from the cemco-scutularia, and parses down- 
ward, backward, and outward to be inserted into the base qf the concha under 
cover of the preceding musde. 

7. The cragfaus k a very rmnU muscle which arises from the temporal bone 
fust behind the externa] acoustic process and from the annular cartilage; it pjiiscH 
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3- The vtrticfllis *ixri?ulfl! : ia a thb stratum of muscular and tendinous fibers 
which extends upward on the convex surface of the concha from the eminent ia 
cxmchffi. 

Actions,—The base of the concha is round ed and rests in a pad of fat (Corpus 
sdipofum auricule), so that the movements of the external ear resemble those of 
a bedl-and-socket joint. It ia noticeable that movements about the longitudinal 
and ttansvcr&G axes are accompanied by rotation. When the ear is vertical or 
drawn forward ( Jl pricked up ar ) p the opening is usually directed forward; conversely, 
when the ears are “laid back/' the opening faces backward. These movements 
evidently result from the coordinated actions of several muscles which are very 
complex and cannot be discussed in detail here. The scutularis acting as a whole 
fixes iho scutifarm cariilikgD, so that the muscle* which arise on the latter act 
efficiently on the concha. The anterior auricular muscles in general erect the ear 
and turn the opening forward. The interscutulark concurs in this action, causing 
adduction and a symmetrica] position oF the earn; it also arts directly on the 
concha] cartilage, since the scnlulo-aUricuJaris superficial is superior is in reality a 
cone hid insertion of the interscutularis. The scutulo-aurituiaris supcrficialis 
accessorius draws the concha forward and turns the opening outward. The parieto- 
auricularis adducts the conchA and inclines H forward* The eervia>auricularis 
SUperficisjis 15 chiefly an adductor of the conchal cartilage r and directs the opening 
outward. The cervico-suricularia profundus major turns the opening outward imJ, 
acting with the parotido-auriculiirifl, inclines the ear toward the poll. The cemco 
auricularis profundus minor tends to direct the opening down Wild and outward. 
The pamtido-auriculam dram the ear downward and backward, and acts with the 
ecrvico-auriculam profundus major in "laying back the earn.” The scululo 
aurieularia profundus major chiefly rotates the concha so that the opening is turned 
backward. The scutulo-auricularis profundus minor assist* in rotating the ear 
so that the opening ia directed forward. The tragicus shortens the external acoustic 
meatus The actions of the intrinsic muscles are inappreciable. 

Vessels and Serves-—The arteries of the external car are derived from the 
anterior auricular branch of the superficial temporal, the posterior or groat auricular 
branch of the externa] carotid, and the anterior branch of the occipital artery. 
The veins go chiefly to tae jugular and superficial temporal veins. The nerves 
to the muscles mmo from the auricular and auriculo-palpebral branches of the 
facial nerve and from the first and second cervical nerves- The sensory nerves are 
supplied by the superficial temporal branch of the mandibular nerve and the 
auricular branch of the vagus. 


THE MIDDLE EAR 

The middle ear (Auris media) eomprirea the tympanic cavity and its contents, 
the auditive at Eustachian tubes, and two remark^ile diverticula of the latter, 
which art termed the guttural pouches. 

The tympanic tavity (Cavuxn tyznpuii) ia a apace in the tympanic and petrous 
parti of the temporal bone situated between the membrana tympani and the in¬ 
ternal car. It la an air-cavity* which is lined by mucous membrane, and communi¬ 
cates with the pharynx and the guttural pouches by the auditive or Eustachian 
tubes. It contains a chain of auditory oaaeSes by which the vibrations of the 
membrane tympani are transmitted to the internal car. 

The cavity consists of; (1) A main part or atrium, which bra immediately to 
the medial side of the membrane tympani; {2) t he recrasua epHymp&nkua, situated 
above the level of the membrane and containing the upper part of the maltcua 

■ ElknMger and Baum new* thu w lEm homolDEue of iht Vauvewi and obbqiius 
auriculae pi man. 
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and the greater part of the incus; (3) n relatively Large ventral ppcfwg- in the bulla 
tympanica. 

The lateral, membranous wall (Panel membraiiaeea) ia formed largely by the 
thin membraxm tympini T whisk cl uses the medial end of the exlenm]' wuustic 
toeatua, wit! thus forms the upturn between the external and middEe parts of the ear. 
The membrane ia an oval dine, whisk slopes ventro-medLaHy at an angle of about 
30 degree with the lower wall of the external acoustic meatus. The trrttimfemwM 
is attached in a groove (Sulcus tymp&nieua) in the thin ring of bone {Annulus 
tympanic us) which almost completely Buntmnda It. The handle of the malleua 
(the outermost of the auditory ossicles) is attached to the Loner surface of the 
membrane and draws the central part inward F producing a slight oone&vtty of the 
ntiter surface. The periphery Is thickened, forming the annulus fibroma The 
membranfl tympuii conaiBte of three layers. The external cutaneous layer 
cutancum} Is a prulungalicm of the lining of the external acoustic meatus. The 
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middle fibrous layer or memhrana propria includes two chief acts of fibers; the 
external layer (Stratum radiatum) consists of Ebera whieh radiate from the handle 
of the malleus, while the interna! layer (Stratum circuJare) is composed of circular 
fibers which am beat developed peripherally. There are also branched or dendritic 
Ebera in part of the membrane, The Internal mucous layer (Stratum mu cosum) 
Is a part of the general mucous membrane which lines the tympanic cavity. 

The medial, labyrinthine wall of the tympanic cavity (Parka labyrinthlca) 
separates it from the internal ear; it presents a number of special features. The 
promontory (Promontoriuin) is a distinct eminence near the center which mirfr 
Epunds to the first coil of the cochlea, and is marked by a faint groove for the #u per- 
ficial petfcwal nerve, Above this ia the fenestra veatlbuH. a reniform opening which 
ia closed by the fixu-platc of the stapes and its annular ligament. The fsnastrm 
cochlear b situated below and behind the preceding; it is an irregulariv oval 
opening and is closed by a thin membrane (Membr&na tympewu secundaria), 
which separates the tympanic cavity from the seals tympani of the cochlea. 

The anterior, tubal will (Parka tubaria) ia narrow, and is pierced bv the slit- 
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like tympanic opening of the and its vc tube. Above this and ^completely separated 
from H by a thin plate of bone vt the semicanal lor the tensor tympani muscle. 

The tegmental wall or roof {Pane* tegmentalb] is framed in ita medial part by 
the facia! nerve; here the facial canal is mam or Iro deficient vcntrally* and the 
nerve b covered by the mucous membrane of the tympanum. 

The posterior, mastoid wail (Paries maartoidea) presents nothing of importance; 
a tympanic antrum and mastoid cells, such as are found behind the tympanic 
cavity proper in naan and many animals, are not present in the burse. 

The tympanic wall or floor (Paries tympanies) ia concave and thin. It b 
crossed by delicate curved ridges, which radiate from the greater part of the annulus 
tympaniem 

The auditory ossicles (OssfcuJa auditus) form a chain which extends from the 
lateral to the medial wall of the cavity. They are named, from without inward, the 
malleus, the incus, the os lenticulares and the stapes. The first h attached to the 
inner surface of the tympanic membrane and the l fist ia fixed in the fenestra ves- 


tibuli. 


The malleus or hammer, the largest of the oadcle*, roiulste of a head, neck, 
handle, and two processes. The head (Capitulum mallei} b situated in the cpi- 
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tympanic recess. It b smooth and convex ahove and in front, and proaenta on 
ha posteromedial aspect a concave facet for articulation with the body of the 
incus. The neck (Collum mallei) is the ronatric-ted part hdow the head; its medial 
surfaste is crossed by the chorda tympani nerve. The handle (Manubrium mallei) 
b directed downward, inward, and a little forward from the neck, and ia attached 
along its entire length to the membrana tympana. On its medial surface, near the 
upper end, there is a aligh t projection to whkth the tendon of the tensor tympani 
muadle b attached. The long process (Prttf^sus Loogus) is a pointed spicule which 
projects forward from the neck toward the petro-tympanie fissure- The short 
process, (Prownaun brevia) is a slight projection of the lateral side of the neck, and 
is attached to the upper part of the membra* tympani. 

The incus or anvil is situated chiefly in the epitympanic recess. It may be 
aaid to resemble in miniature a human bicuspid tooth with two divergent roots, and 
count* of a body and two proc^ees The body (Corpus bfttufla) articula tes wi th 
the head of the hammer. The long process (Crus kragiim) projects downward 
from the body and then curve* inward; it* extremity has attached to it a *umll 
nodule of bone, the os tenticulare, which articular with the head of the stapt*. 
The short process. (Crus breve) project chiefly backward, and is attached ho the 
wall of the recess- by a small ligament. 
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Tfcft stapes or stirrup consist* at a head, two cmra, and a base. The head 
(Capitulum stApedii) h directed outward and articulates with the oa lenticular*. 
The crwfl, anterior and posterior (Crus anlcfrua, poeterius)* an? directed inward 
from the head, find join theends d the base- The baas or foot-plate [Bejsl-i etapedu) 
occupies the fenestra vewtibuli* to which it is attached. The space between the 
mira and tbs base m doeed by a membrane. 

The articulations and ligaments of the auditory ossicle* comprise: .(1) A 
diarthrodial joint between the head of the malleus and the body of the incus (Articu* 
iatio incudomsileolamlp enclosed by a capsule. (2) An tnarthrms between the os 
lenticulare and the head of the stapes (Artjculatio incudoetapedia), also surrounded 
by a capsule. (3) The base of the stapes is attached to the nnuftin of the fenestra 
veetitmii by a ring of elastic fibers (Lig. annulare haseoa stapedis), (4) Small 
ligaments attach the bead of the malleus and the short crus of the incus to the roof 
of the epitymp&nic recess, (5) The axial ligament (of Hdmhtita) attaches the 
neek of the malleus to a small projection (Spina tympanic* anterior) above arid in 
front of the annulus tympanicus. 

The muscles of the auditory ossicles are two in number, to,, the tensor t}xn- 
pani and the stapedius. The tensor tympana arises from the upper wall of the 
oraeoua Eustachian tube, and ends m a delicate tendon which outward and 
is bwrted into the handle of the malleus near its upper end. When it contracts, 
it draws the handle of the maUeus inward and teases the meenbrana tympanj, it 
probably also rotates the malleus around its long axis. It is innervated by the 
motor part of the trigeminus through the otk gang] ion. The stapedius azonta) 
a small prominence (Emincntia pyramiiialis) of the posterior wall of the tympanum* 
mm forward on the facial nurve, and is inserted into the neck of the stapes. Its 
action is to draw the head of the stapes backward and rotate the anterior end of the 
bass outward* thus tensing the annular ligament. It is innervated by the facial 
nerve. 

The tympanic mucous membrane (Tunics mucosa tympanica) ia continuous 
with that of the pharynx and the guttural pouch through the auditive or Eustachian 
tube. It is thin* closely united with the underlying periosteum, and ]& reflected 
over the ossicles* ligaments, and muscles, the chorda tympain, and the facial nerve 
m the open part of the facial canal. It contains minute lymph nodules and Email 
mucous glands ( d a M u lt e tympanic®}., The epithelium is in general columnar 
ciliated* but over the mtmbnma tympani* obelcEhj, and promontory if is flattened. 

Tho artery of the tympanum is the stylomastoid, a small vend which arises 
from me posterior auricular branch of the external carotid artery. It enters the 
tympanum through the stylo-mastoid foramen* and forms a dido around the tym¬ 
panic membrane. Hie nerves of the mucous membrane come from the tympanic 
plexus. 


Thi Auhitve p* Eustaodait Tube 

The auditive or Eustachian tube [Tuba auditiva) extend from the tympanic 
cavity to the pharynx; it transmits air to the fanner and equalises the pressure 
on the two surfaces of the membreim tympinL It is directed forward* downward, 
and slightly inward, tmd is four to five inch«* (ca. 10 to 12 cm.) in length. Its 
posterior extremity lies at the medial side of the root of the muscular process of 
the petrous temporal, and communicates with the anterior part of the tympanic 
cavity by the small, slit-tike tympanic opening (Ostium tympanicumtub® auditivu). 
For a distance of about a quarter of an inch (ca. 6-7 mm.) in front of this opening 
jt is a complete tube, with a curved lumen which is little mom thin a capillary space. 
Further forward H has the form of a plate which widens anteriorly and is curved to 
encloee a narrow groove that opens ventrmlly into an extensive diverticulum termed 
the guttural pouch. The pharyngeal opening (Ostium pharyngeum tub® audit- 
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&m) is situated cm the postm^ipmrir part of the lateral wall of the pharynx, jusd 
below the level of the posterior mares (Fig. 349), It is ei aht, about two inches 
(ca, 5 cm.) in length, which slopes downward end backward. It is bounded medi¬ 
ally by tbs thin free edge of the tube, from tho lower part of which a fold of mucous 
membrane (Plica salpmgn-pharyngra) extends in the same direction on the lateral 
wail of the pharynx for a distance of a little more than an inch usually. The outer 
boundary of the opening is the lateral wall of the pharynx. The basin of the tube 
in a plftte of fibro-cartilage (Cartilago tuba auditive) which h firmly attached 
rforaaJJy to the fibrous tisane which closes the foramen lacerum, the temporal wing 
of the sphenoid, and the pterygoid bone, 1 On crosa-aection the cartilage is seen 
to consist—except at its ends—of two laminae which are continuous with each 
other above (Fig. 34S). The medial lamina (Lamina mediafis) gradually widens 
toward the pharyngeal end, whore it forms a broad valvular flap; this is ccrnva 
medially, and its thin anterior edge few™ the basis of the inner margin of the pharyn¬ 
geal opening. Behind this the lamina has a thick free edge which project* ventraily 
from the roof of tha guttural pouch. The lateral lamina (Lamina lateralis) is 
narrow and thin, and is related Laterally to the levator and tensor pal at i muscles* 
which are in part attached to it; it does not extend to the pharyngeal end of the 
tube. The mucous membrane of the tube is continuous behind with that of the 
tympanum and in front with that of the pharynx. On cither side it is reflected to 
form a large diverticulum, the guttural pouch. It ts covered with ciliated epi¬ 
thelium, and contains mucona glands and lymph nodule^. 

Thc apenin* appears ro be? clcwd ciK§inar^b , . VcrmMla ***** tbit it opens 

durian deglutition, and that this action is app*™tly pttdiwd by tha part of tho p*Uo-f*Juyo~ 
Saw rauKfe wtJth is attached te the ilnp- lik* expanded part the tube. 

Tmi Guttuhai Puracaixa 

The guttural pouches (Sacci guttural®} (Figs. 34% TOO), are large mucous sacs, 
each of which is a ventral diverticulum of the Etaatndiiem tube (Diverticulum 
tub® auditivmJ; thev are not present in the domesticated animals other than the 
equidffi They are situated between the base of the cranium and the atlas doreally 
and the pharynx ventrally. Medially they are in apposition in part, but are to 
some extent separated by the intervening ventral straight muscle* of the head. 
The anterior end Is a small uiil-dMM which lias below the body of the presphenoid, 
between the auditive tube and the median recess of the pharynx. The posterior 
end tin near or below the atlantal attachment of the longus «UL The pouch 
is related dorstdly to the base uf the cranium, the atknto-ocdpital joint capwJe, 
and the ventral straight muscles. Ventmlly it lire on the pharynx and the origin 
of the cesophaguEk Laterally the relations are numerous and complex. They 
comprise the pterygoid r levator palate tensor palati, stylo-hyoidcua, occipite* 
hyoid cus, oeeipitc-mandibularia, and digastricua muscles; the parotid and mandifc> 
ular salivary glands; the external carotid, internal maxillary', and external nijvdi- 
lary arteries; the internal maxillary and jugular veins; the pharyngeal lymph 
glands; the gjoaao-pharyngeal, hypoglossal and anterior laryngsd nerves, fhe 
vagus, accresorVj and jiym pathetic nerves, the anterior cervical ganglion, t sc in¬ 
ternal carotid artery, mid the ventral cerebral vein are situated in a fold of the 
dorsal part of the pouch. The pouch is reflected around the doraal border of the 
great cornu of the hyoid bone so as to clothe both surfaces of the dorsal part of the 
latter. It thus forms an outer compartment, which extends backward lateral to 
the great cornu and the ocripito-hyoideua muscle; this compartment is related 
laterally to the parotid gland, the articulation of the jaw, the ascending part of the 
internal maxillary artery, the superficial temporal artery, and the facial nerve; tins* 

^TTw^atrirtlywak^ i®—la lbs ham 
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sally it OOveiB the mandibular nerve and iter chief branch**, sml ]a attached +« 
styloid process of the eoncbM cartilage. 

Each pouch wnuDimiMtea with the pharytdc through the pharyngeal orifice 
of the Eustachian tube, and k in direct continuity with the mucous membrane of 
the latter. The average capacity of each pouch k about ten fluid ounce* (<m, 300 
e.c,); of this, the lateral compajtmi’nt k about uue-thixd, The pouch is a delicate 
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miiwB membrane which lo in general rather loosely attached to the uuiroundina 
jitnicturcs. It is lined with ciliated epithelium uid in i?uppticid with glands which tie 
chiefly miuoua in type, Kwtmm lymph nodules tra present in the young Bubjeet. 
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Tbu wffimf r ip o^nlv About ui inch (ea, 2 -d rm.j kn^- The- two pouebc* arc oEten uiwqajil m wi, 
(tori 5 TAri»ikjEM in regard tu ibc diMAM which they c*t*ad bp*ki™4 rat mmimoi In on* 
jw lor uMLnjaet. & email uH hn nr, Uw right pencil ratendcd ak^E the ranpbaicus about five 
incite fc*. 12 on.) beMnri the vtolnd lubrrrJr «f tie tilu, acid the Ht &ne a bttk mnrr tkn two 
sncics (tfl_ fi cm, J. No pa.tl*okigjca] chan|res rar *ppaMt ? md Use condition was not i™*mi*M* 
CEtonudk. Caa» or e*t rem* aU+—apnilkd e ympaniSra— of ihr ro*l*lrf* ohm and ■» apparenEhr 
coo«nit0 In a «k ra a yr*j3ib* sdi, thus brad of winch w» 21 inch™ lew the left 

pouri extended about 12 iMbte (a. 30 cm-> br.hinil the tubercle of the stka, and had a capacity 
of BX nnartjs. Tbo anterior end fnHacd a cukknum *bairt two inchra |«,k 
Eufftunaan tub* Jind levator pakcj mwifiLUy and tbr Utrml pfefyfioid muade 
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THE IFJTEMAl EAR 

The internal w (Aims interna) eonaBts of two part^ via. - (1) A complra 
membranous sac, which supports the auditory coifs and the peripheral ramifica¬ 
tion* or the auditory nerve; (2) a serio* of cavities m the petrous temporal bone, 
which encloses the membranous part, The first k called the mftmhranous labyr¬ 
inth, and contains a fluid, the endalympti, The second is the osseous labyrinth. 
The two are separated by the perflymphstk space, which, is occupied by a fluid 
termed the perilymph. 

The Osshoos Labyhftth 

The osseous labyrinth (Labyrinthus oeseua) {tig, 70®) k excavated in the 
petrous temporal bone medial to the tympanic cavity, 11 eonabits of three dmMM: 
(i> a middle part^ the vestibule; (2) an anterior one, the cochlea ; and (&} a pos¬ 
terior one, the semicircular canals. 

L The vestibule iVestibulum) is the centra] part of the osseous labyrinth, 
and communicate* in front with the cochlea, behind with the saauinulv camb. 
It is & snud], irregularly ovoid cavity, which k about 5 to G mm, in length. Its 
Lateral wall separates it from the tympanic cavity, and in it is the fenestra veidbuli, 
which is occupied by the base of the scapes. The medial wall corresponds to the 
fundus of the internal acoustic meatus. It is cresset! by an oblique ridge, the 
msta vestibuli h which separates two recesses. The anterior and smaller of the** a 
the recess spluericufi, which Lodge* the saccule of the membranous Labyrinth, 
In it* lower part them are about a dozen minute foramina which ti&iwmt filament* 
oF the vestibular nerve to the saccule. The posterior and Larger depression k the 
rece&sus elliptic us, which lodges the utricle of the mcnibraooLes Labyrinth- The 
crista vestibuli divides below into two divergent blanches, which include between 
them the small recessuS coehleark; this is perforated by Knudl foraimna, tlLnougb 
which nerve-bundles reach the dudus coehlwii Similar foramina in the 
chipticUM and the crista vffribuli transmit nerve filaments to the otnclc and the 
aiiipullic of the domal and lateral semidreukr duct*. The anterior wall is pierced 
by an opening which leads into the scala vestihuli of the cochlea- T. be pcB^tcrior part 
of the vestibule presents the four openings of the *tmlcircular canal* ^ 
opening of the aquadurtus vesfcibult is a email slit behind the tower part of tlic 
crista vcstibuli. The aqusductue pa sw backward in the petnjus temporalboDe, 
and opens on the medial surface of the Latter near the middle of its pofit^nor border, 

rt contains the ductus cndolympbatiow. ... 

2 The osseous semicircuLar canals (Canales eenncirtiilarai nasei), tfirae tn 
number, are eituated behind and above the v^rtibde. They arc at right ang]® to 
each other, and are de*ignated according to their positions a* doraal, postenoc, 
and lateral They communicate with the vestibule by four openings only, sum 
tU in™ end of the dor*aJ and (he npper end nf tie porter e*n*l umte to tom. . 
common cairn] (Crus eommone), Mid tix wnpullftto ^ of the doreal and lateral 
canals have a common orifice. Each canal forms abont two-thirds of ai «rrie, 
one end of which is cnlai^ and termed the ampulla- The d^sal ciartlCCanato 
aemicireularU domalis) b nearly vertical and ta placed obliquely with reiard to a 


904 


TKX SENSE OtitfANS AND KEEN fir THE HOftflE 


plane, so that it* outer limb is further forward then than the inner one. The 
antero-kteral end ia the ampulla and apes* into the vestibule with that of the lateral 
amah The opposite non-dilated end joins the adjacent end of the posterior canal 
to form the crus commune, which opens into the dorao-medial part of the vestibule. 
The posterior cans] (CanaUe eemieimilaris posterior) b also nearly vertical. Its 
ampailta is ventral, and opens into the vestibule directly, while the non-d dated 
emd joins that nf the dorsal canal. The lateral canal (Caulissenhciroilaris lateralb) 
“ nearly horiiontai. Ite ampulla b eternal and opens into the vestibule with that 
of the dorsal canal. 

3. The cochlea u the anterior part of the bony labyrinth. It has the form or a 
short blunt cone, the base of which (Basis cochlese) corresponds to the anterior 
part of the fundus of the internal acoustic meatus, while the apex or cupola (Cupola) 
is directed outward, forward, and downward. It measures about 7 mm. acro?o the 
base and about 4 mm. from base to apex. It conrirts of a spiral » mn T (Canalts 
spiralb cochlea?) r which forms two and a half turns around a central column termed 
the modiolus. The modiolus diminishes rapidly in diameter from base to apes. 
Its base (Bams modioli) corresponds to the area cochlea? of the fundus of the internal 
acoustic meatus, and its apex extend* nearly to the cupola. Projecting from the 
modiolus Idee the thread qf a screw is a thin plate of bone, the lamina spiralis ossea. 
This begins between the tw m fenestra and ends near the cupola as a hook-like 
process (Hamulus laminat spiral t*) r The lamina extends about half-way to the 
periphery of the cochlea and partly divides the cavity into two pamageg; of these 
the upper one is termed the scab vestibull, and the lower the scab cympam. The 
membrana bidlaria extends from the free margin of the Lamina to the lateral wad 
of the cochlea and complete* the septum between the two wda, but they com- 
mumcato through th* opening at the cupola (Ue&Mrtrema), the modietlus b 
traversed by an jutial canal which transmits the nerves to the apical coil, and by a 
spiral canal (CiumIm spiralis modioli), which follows the attached border of the 
lamina spiralis, and contain® the spiral ganglion and vda. Close to the beginning 
of the scata tympana b the inm-r orifice of the aqueeductua cochle®, a small canal 
which opens behind the internal arouKlie meatus, and establishes a commumcatiau 
between the seal a tympani and the subarachnoid space. 

The internal acoustic meatus lias been described in part (itdc Osteology)- 
The fundus of the meatus is divided by a ridgp {Crista (ramm-rea) into upper and 
lower part®. The anterior part of the upper depression (Area tl facialis) presents 
the internal opening of the faciid canal; and the posterior part (Are* vestibularis 
superior) is perforated by foramina for the passage of nerves to the utricle and 
the ampulla of the dorsal and Intend semicircular ducts- The anterior part of 
the inferior depression (Area cochlea?) presents a central foramen and a spiral tract 
of minute foramina (Tractiis ppiruJis foraminosusj for the passage of nerves to the 
cochlea. Behind these is an arc* of small openings which transmit nerves to the 
saccule (Area vosLibulari® inferior), and the foramen singulars for the passage of * 
ntrve to the ampulla qf the posterior semiri rcuEar duct. 

The M£3fflJtANous UflnuirrH 

The membranous labyrinth (Labyrinthus mcmbronsecus) Iks within, but 
docs not fill, the osseous labyrinth. It is attached to the latter bv delicate trar 
beculic which fJ&vcree the perilymphatic space. It conform® more'or less tkmly 
to the bqmy labyrinth, but consists of four divisions, since the vestibule contains 
two membranous pbc®— the utricle and saccule. 

1. The uerkl* (Utriculus), the larger of the two eacs r liea in the ™tero= 
superior part of the vestibule, largely in the reccssus ellipiicus. It receives the 
openings of the semicircular ducts, and the small ductus titricul^sacctdaria kudu 
mm its lower part to the ductua endoIytnphaticus. 
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2. The saccule (Eacculus) h situated La the reoessus sph«-rleufl or the vestibule. 
From ita lower part the ductus i reunions proceeds to open into the ductus cochleares, 
a little in front of the: blind end of the latter. A second Barrow tube, the ductus 
endotymphalieus, passes from the posterior part of the aacciile, and is joined by the 
ductus utriculo-saccul&ria; it then traverses the aqusductus vartihuli, and ter- 
oiinato? under the dura mater on the posterior part of the medial surface of the 
petrous temporal bone in a dilated blind end, the Baccua endolymphaticua. 

3. The semicircular ducts (Ductus aemictrcularea) correspond in general to 
the osseous canals already described, but it may be noted that while the ampult® of 
the dutfa nearly till those of the osseous canals, the other parts of the ducts only 
occupy about one-fourth of the bony cavitiea 

4. The cochlear duct (Ductus corhlcaria) ia a spiral lube situated within the 
corbie*. It begins by a Hind end (Cawum vcstibulare) In the cochlear recesa of 
the vestibule, and ends by a second blind end fC®cum cupuhnO, which is attached 
to the cupola of the coehtea. The vestibular part is connected with the saccule 
by the ductus reunions. The duct is triangular in cross-section, and it is usual to 
regard it as having three walk. The vestibular wall or roof, which eepamtea the 
cochlear duct from the acala vc&iibuli, is formed hy the very delicate membmna 
vestibularis {of He Lamer), which ertends obliquely from the lamina spiralis, oases 
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to the outer wall of the cochlea. The tympanic wall or floor intervenes between 
the cochlear duct and the scale tympanic it is formed by the pereewteum of the mar¬ 
ginal part of the lamina spiralis and the membrana basilam, which stretches be^ 
tween the free edge of the lamina ami the outer wall of the cochlea. The outer 
wall consists of the fibrous lining of the eocblea h which is greatly thickened to form 
the ligamentum SpiraJe cochlea. 

Structure,—The membranous labyrinth consUia in general of an outer thin 
fibrous layer, a middle transparent tunic, and an internal epithelium, composed of 
flattened cells. But in certain situations special and remarkable structures occur, 
among which are the following; (1) The macul* acustit* appear as small whitish 
thickenings of the inner walls of the saccule and utricle. The epithelium here 
consist* of two kinds of ceils, vi* r , supporting cells and hair cells. The latter are 
flask-abaped and are surrounded by the fusiform supporting cells, The free end 
of Raich hair cell beam a stiff, hairdlke process composed of a bundle of dim Fibers 
of the saccular and utricular branches of the vestibular nerve form ariKmaatmns 
about the ba^J parts of the hair cells. Adherent to the surface of the macule 
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are fine crystals of lime HsJtip embedded in a mucoid substance, and termed otoconia* 
W Z 3 ? 1 * acustieff m linear thickenings of the wall of each ampulla of the 

semicircular dueta. Their structure is mmikr - to that of the mncufce, (g) The 
spiral organ of Corti (Organon spirit) » so epithelial elevation which is Stunted 
upon the inner part of the membrona basilam, and extends the entire length of the 
ductua cochlear™. It is very complicated in structure, hut consiFte essentially of 
remarkable ^supporting cells and hair celt 1 *. Fibers of the cochlear ncrvci ramify 
about tho h&sd parts of the hair celk. 

Vessels and Nerves- rbe artery of tho internal ear is the internal auditory 
amry, a very small Yraad which usually arises from the posterior cerebellar artery, 
and enters the internal acoustic moatiuk The veins go to the ventral petrosal 
siniw, Tho vestibular nerve is distributed to the utricle, saccule, and wmi. 
drcidar ducts, and mediates equilibration. The cochlear nerve give* a branch 
to the aacrnle and enters the central canal of the modiolus. Aiong its course it 
gives off fibers which radiate outward between the two plates of the lamina spimlii 
0 fiST-fl p and ramify about the hair cells of the organ of Corti. The ganglion spirals 
ia situated in the spiral canal of the modiolus near the fixed border of tho lamina 
spiralis. The cochlear nc rve mediates the -Hensc af hearing. 


The Common ^tegument 

The common integument {rntefpimentum commune 1 is the protective covering 
■of the body, and is continuotis at the natural, openings with the mucous membranes 
of the digestive, respiratory, and umgsnital tracts. It eputsta of the skin (Cutis), 
together with certain appendages or modifications thereof, sa hair, hem, teatbera p etc! 
It contain* peripheral ramificatinn.H of the sensory nerves and L-* thus on important 
organ. It Ls the principal Factor in the regulation of the temperature of the 
body, and by mean* of its gloml* it plays an imjwhrtant port in -secretion and ok. 
crftkffl. Some of its special homy modifications or appendages art 1 used as organs 
of prehension or as wea]>tui»L 

The thickness of the skin varies in the dUervut specie#, on different parti of 
the body of the same animal,, and -Am with the bread, sex, and age. The color 
ahm varies gristly, hut this is masked in most place? by the covering of hair or wool. 
The skin is m general hiphly elastic and resistant. 

Permanent folds of the akin ! Plica? cutri) occur in certain situation*, and in 
some- places them an: cutaneous pouches or diverticula {^imi# cutis). 

Trie skin is attached to the underlying part# by the subcutaneous tissue or 
bu bends \Tela subcirtonea). This constats of connective tissue containing elastic 
fi ***& ^ When the fat form# a layer of oonrtdsnible thickness it bs termed 
the pnnniculus adiposus. Over a considerable pan of the body the subcults eon- 
tains Griped muBcle, the m. cuduieus; in some regions the fibers of the muscle are 
inserted into the skin, and their contraction twitches the skin or prepuces temporary 
folds (it has been described in the myology). The amount of aubeuianoous tL^ 
vanes widely; in some places it is abundant, so that the Ekin can be raised con¬ 
siderably; in other situations it k practically absent and the skin m closely adherent 
to the subjacent structure Subcutaneous buro® often develop over "prominent 
parte Of the afcdeton where there is mueh pressure or friction, #. g,. at the olecranon 
tuber eoxffl, tuber cal™. 

Structure.—The -kin counts of two distinct rtrat*, vii , [4 superficial «piihtliaJ 
Layer, the epidermis, and a deep connecti^tianre Layer, the corium. The epi- 
denus u a aim-vascular, stratified epithelium of varying thickness. It pre*en* 
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the openings of the cutaneous glands and the hair-follicles, and its deep surface is 
adapted to the curium . 5 It is divisible into a superficial, harder, drier part, the 
stratum comeum, and a deeper, softer, moistar part, the stratum genninafivum. 
The ceils of the latter contain pigment, and by their proliferation twimpf tfi the 
loss by desquamation of the superficial part of the stratum comeum. In many 
places further subdivision into strata is evident on properly prepared crosa-sections. 
The cerium consists essentially of a feltwork of white and ekallc fibers. It is well 
supplied with vessels and nerves, and contain the cutaneous glands^ the hair-fol- 
llclea, and unstriped muadcr The deeper part of the coriiun, the tunica propria„ 
consists of a relatively loose network of coarse bundles of fiber*, and in most places 
there is no clear line of demarcation between it and the subcutte. The superficial 
part, the corpus papillary is of finer texture and is free from fat. It* superficial 
face is thickly besot with blunt conical promineneeftj the papilhe, which arc received 
into corresponding depressions of the epidermis. They contain vascular loepe and 
nerves^ or, in certain situations, special nerve^ndings . 1 

The glands of the skin (Glonduln cutis) are eldefiy of two kinds, sudoriferous 
and sebaceous* The sudoriferous or sweat glands (Glandule Hudorilcm) consist 
of a tube, the lower, secretory part of which is coiled m the deep part of the corium 
ot in the subeutis to form a round or oval ball (Corpus ghmdultr sudoriferfflh Thu 
excretory duct (Ductus Budoriferus) passes almost straight up through the cerium, 
but pursues a more or less fiexuous course through the epidermis, and opens into a 
hair-follicle or by a funnel-shaped pore (Poms su do rife ms) on the surface of the 
aksn. The sebaceous glands (Glandulffi sebaenK) are in great part associated with 
the hairs, into the follicles of which they open. Their sbe varies widely, and is 
in general in invert*? ratio to that of the heir. The larger ones are easily seen with 
the naked eye, and appear as small, pale yellow or brownish bodies. In certain 
situations (e. p-, the labia, vuIto, anus h prepuce) they are independent of the hairs 
and arc well developed. In form they may be branched alveolar, simple alveolar, 
or even tubular in type. They accrete a fatty substance, the suborn entaneum, 
which serves as a protective against moist urn, and may also (by Its aromatic con¬ 
stituents} play an important part in the serual life of animals- 
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Vessels and Nems,—The arteries of the akin enter from the subeutis, where 
they communicate freely. In the deeper part of the curium they form a plexus, 
and another network is formed under the papilla?. Small vessels from the deep 
plm» go to the fat and sweat glands, and the subpapillary plexus sends fine 
hmnch&e to the papilla?, hair-folllcleii, and sebaceous* glands. The voms form two 
plexuses, one beneath the papilla and another at the junction of the conum and 
subeutis. The lymph vessels form suhpapillary and subcutaneous pJoruwfl. 

The nerves vary widely in number in different parts of the skim l he terminal 
fiber* either end free in the epidermis ami in certain parts of the corium, or form 
special microscopic corpuscle* of reveral kkmia. 
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THE APPENDAGES OF THE Sim 

The so-called appendage of tbe skin are modifications of the epidermis, and 
comprise the hairs F hoofs* daws, horns, etc. 

The hairs (iHEi) cover almost the entire surface of the body in the domesticated 
rmutirnnlH , Baud some parts which appear at first eight to be bare are found on dm 
inspection to be provided with sparse and very fine hair. The hairs are constantly 
bernBf shed and replaced, but at certain periods in the horse, for example, they fall 
mil Ln Urea! dumber^ constituting the shedding of the coat. It is customary to 
distinguish the ordinary' hairs (the coat), which determine the color of the animal, 
from the special varieties found in certain places. Among the latter swu the long 
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tactile hairs (PUi tactlles} about the lips, noatrils, and eyes; the eyelashes or cilia; 
the tragi of the external ear; and the vibfiss® of the nostrils. Other special 
features frill be noted in the discussion of the skin of the various specif. The 
hairs are directed in such a way aa to form more nr 1™ definite hair-streams 
(Flumina pilarum), and at certain points these converge to form vertices (Vortioea 
pilonim). 

The part of the hair above the surface of the skin is the abaft (Skapns pili), 
while the root {Radix pili) is embedded in a depression termed the hair-follicle 
(FollicultiH pill), A vascular papilla (Papilla pqfij projects up in the fundus of the 
follicle and is capped by the expanded end of the root, the bulb of the hair (Bulbua 
pili). The tuir-folliclEs extend obliquely into the cerium to a varying depth; in 
the case of the bog tactile hair? they reach to the underlying muscle Moel of the 
follicles have attached to them small unstriped muscles known m the sjreetores 
pilorum; thiae are attached to an acute angle to the under aide of the deep part 



THE fins or THfe Horse—the hoof 


GO0 

of the follicle, and their con tr sen on causes erection of the hair and compression of 
the sfibaceoua glands, one or more of which open into the follicle. 

The hairs are composed of epidermal cell*, and consist from without inward of 
three parts. The entitle is composed of homy, scale-like cells which overlap hire 
slates on a roof. The cartel consists of homy fusiform cells which arc packed close 
together and contain pigment. The medulla is the central com of softer, cubical 
or polyhedral colls; it contains some pigment and airspaces. 

The hair-FoilieEcu, being invaginations of the skin, are composed of a central 
epidermal part and a peripheral layer which corresponds in structure to the corium. 
The follicles of the tactile hairs have remarkably thick walls which contain blood- 
a fom e e between their outer and inner layers; in ungulates the sinuses am crossed 
by trabeculs and aamime the character of cavernous or erectile tissue. 

The hoofs, claws, horns, and other homy structures consist of closely packed 
epidermal cells which have undergone conufication. In structure they might be 
compared to baira matted together by intervening epidermal cells. They cover a 
specialt£«l corium from which the stratum gqmmatmiiD derives its nutrition. 


THE SKIN OF THE HOEfib 

The thickness of the skin of the horse varies from one to five millimeters in 
different regions, and is greatest at the attachment of the mane and on the dorsal 
surface of the tail. 

The glands are numerous aud are Larger than those of the other domesticated 
animals. The sebaceous glands are specially developed an the lipa, the prepuce, 
mammary glands, perineum, aud labia of the vulva. The sweat glands are yellow 
or brown in color They occur in almost all parte of the skin, but are largest and 
most numerous in that of the lateral wing of the nostril, the flank, mammary gUndi, 
and free part of the penis. 

In addition to the ordinary and tactile hairs certain regions present coarse 
hairs of great length. The mane (Jut®) springs from dorsal border of the neck 
and the adjacent part of the withers; its anterior part, which covers the forehead 
to a variable extent, is termed the fore-top (Cimis capitis). The tail, with the 
exception of its ventral mriaw, bears very Large and long haire (Cirrus caudm). 
The tuft of long hairs on the flexion, surface of the fetlock (Cirrus pedht) gave rise to 
the popular name of this region. 

The dmlopnuM at three nurial bin v*fi» widely, and Ls b general much jerratrr In the 
draft breedi t k r n in nilwm. Ln Shir# sod dydraddr Jut rara, f-:ir iDsiaar# n the hair no the poste¬ 
rior upeci of the i?>rtairarpu 4 <umI ftirfaionuji and fetlock b nftr-n Ipag Dad aimi rwi no t atdifr 
count for the lem 11 feather, 11 which b commatdy applied to it by b«WM5- 

Subcutaneous bur&m {Bursa* subcutanee) may be present at various prominent 
points, e. 0 ., the olecranon, the tuber cows, the tuber calcis, the withers, etc. They 
are not present in the young subject and appear to be the result of traumatism. 

THE HOOF 

The hoof (Unguis) is the horny covering of the distal end of the digit. It is 
convenient to divide it for description into three parte, termed the wall, sole, and 
frug. 

1 . The wall (Paries nnguha) is defined m the part of the hoof which is visible 
when the foot is placed on the ground^ It covere the front and sides of the foot, 
and is reflected posteriorly at an acute angle to form the bars. The latter (Ptia 
unguis medialia, lateralis) appear on the ground surface of the hoof a* convergent 

l Th t (cm foot la used ter* in the pop mlur#™, l *_ r lo desgnate (be hwf aod the iinairt™ 
eackatd within it 
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which euba.de in front and are fund with the sole; th^y are united with each 
other by the frog. For topographic purposes the wall may b* divided into an an¬ 
terior part or " toe 1 * (Furies unguis dorsalis), media] and lateral parte or M quar¬ 
ters " {Paries unguis medial)*, Eatendka), and the angles or iJ heels " (Anguli paries 
tales). It presents two aurfpu-ea and two borders., The external surface is con¬ 
vex from side to side and slopes obliquely from edge to edge. In front the angle of 
inclination on the ground plane is about oiV for the fore-limb,, 55“ for the hind limb p 
on the aides the angle gradually increases ami is about 10Q 6 at the heels. The curve 
of the wall is wider on the lateral than on the medial side* and the slope of the medial 
quarter ia steeper than that of the lateral one.> The surface U smooth and is crowed 
by more or less distinct ridges, which are parallel with the coronary border and 
indicate variation* in the activity of the growth of the hoof. It b aW marked by 

fine parallel stria:, which extend from border to 
border in an almost rectilinear manner and in¬ 
dicate the direction of the horn tubes. 

The interna! surface is concave from side to 
sidop and bears about mx hundred thin primary 
laming which extend from the coronary groove 
to the bruni border of the wall. Each beats a 
hundred or more secondary iHTrainoft on jta sur¬ 
faces, so that the arrangement is pennate on 
cross-section. The kminf are continued on the 
inner surface of the bars, and dovetail with cor¬ 
responding lsmiitiE of ibe cerium. The proximal 
coronary border i Mange eoronarius) is thin. Its 
outer aspect is covered by a Layer of softj light- 
colored horn known as the parioplc (Limbus car- 
neus); this appears as a ring-like prominonee 
above and gradually faden out below; at the angle 
it forms a wide cap or bulb and blends centrally 
with the frog. The inner aspect of the border ia 
excavated to form the coronary groove (Sulcus 
eoronarius ungulia), which oodI^m the thick 
coronary curium. The groove narrows on the 
sades, and ruEirges at the angles with the perioplic 
groove. It is perforated by innumerable small, 
funnuL-like openings which are occupied by the 
pupill® of the coronary curium in the natural 
Ktatc. Above the thin border of the w&U proper 
then? is a small perioplfc groove which contains 
the oorium of the periople. At the bed this groove 
widens and ia merged with the coronary groove. 
The basal or gtotmd border {Margo basilarie) of the unshod hoof comes Ln contact 
with the ground Its thickness ia greatest in front and decreases eonadernbly 
from before back wan] on the aides, but there is a slight increase at the angles IU 
inner face is united with the periphery of the sole by horn of lighter color and softer 
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texture, which apprare on the ground surface oi the hoof as the Hxaltwi “white 
line" or iom lime lata. 
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ft The sole (Sole* unguis) ooMtfttitea the greater D*rt of the ground eut - 
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face of the hoof. It ifl Rome what crescentic: in outline, and presents two surface* 
and two borders. The interns! surface Is convex, nod slopes with a varying de¬ 
cree of obliquity downward to the convex border, It presents numerous small 
funnel-like openings which contain the papilla of the sole cerium in the natural 
state. The eartemal or ground surface (Fades aolc&ris ) b the converse of the pre¬ 
ceding It b normally arched—and mans strongly in the hind than in the fort- foot 
—but the curvature is subject to wide variation; in heavy draft hordes the sols m 
commonly teas curved than in the lighter brad* and may men be flat. The surface 
h usually rough, since the hom exfoliates here in irregular flakes. The convex 
herder (Margo parietalis) u joined to the wall by relatively soft horn, previously 
referred to m forming the “white line 1 ' on the ground surface of the hoof. The 
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anglE! of junction is rounded internally and prints a number of law ridges and 
.specially hi|& openings for the papilla of the curium. There is frequently a ridge 
of huger m the toe. The concave border (Margo centralis) hae the form of a 
deep angle which is occupied by the bars and the apex ui the fro*. It concurs in 
part with these in forming two pronounced ridges in the interior of the foot. The 
parts of the sole between the wall and bars are termed it* angles (Anguli Bales), 

3. The frog (Cuneua ungul») is a wtdge^hapcd mass which occupies the angle 
bounded by the bare and wle. and extendi oonaderably below these on the ground 
surface of the foot It may be described aa having four surface^ a haw, and an 
apex. The internal surface beam a central ridge, the spine or ''frog-stay" (Spins 
cimei), which is high posteriorly and subsides abruptly in front. On either side 
of this there ia a deep depression, which is bounded outwardly by the rounded 





ridge formed by the junction of the fmg with the bar and sol*- Thia surface pre¬ 
sents fine stria) and opening" for the papillfi? of the coriura- The external or ground 
surface present* a central sulcus 
(Sulcus cunei ccntralk)* which is 
bounded by two ridges, the crura 
(Crura tuned). The medial and lat¬ 
eral surfaces (Fades mediall* et lal~ 
crabs) are united at the upper part 
with the bare and sole, but are free 
below and form the central wall of 
the deep collateral suki {Sold cunei 
collateral's)* which are bounded out¬ 
wardly by the bare- The base (But 
cirnei) Lb depressed centrally and 
prominent at the aides, where it 
unites with the angles of the wall; 
the junction here id covered by the 
expanded ptriople and constitutes 
the huJb of the hoof. A central pn> 
jection points upward. The apex 
(Apex cunej) occupies the central 
angle of the concave border of the 
sole, and forms a blunt, round promi¬ 
nence a little in front of the middle 
of the ground surface of the hoof- 
Structure of the Hnof^—Tbt hoof 
is composted of epithelial cells'- which 
are more or lees completely keratin- 
iaed except m its deepest part* the 
stra tum lermini^mim; here the cell" 
have not undergone corn Lfi.cation, and 
by their proliferation maintain the growth of the hoof. The cell* are in part 
arranged to form ham tubes (Cylindri cornel) which are united by inlcrlubukr epi¬ 
thelium* and enclose medullary 
cells and air-spaces. The wall 
ennjuata of three kyere- The ex¬ 
ternal layer comprise" the periople 
and the stratum tentorium. The 
periopl" {Limbus come® ungula) 
is composed of soft, non-pig- 
monied* tubular horn, and be¬ 
comes whit* when the hoof U 
soaked in water. It ib contin¬ 
ue, lib with the epidermis of the 
akin above, and extends down¬ 
ward a variable distance. Usually 
it forms a distinct band wimewhat 
le $3 than an inch wide, except at 
the heels, where it k much wider, 
and cap" the angle of inflection of 
the wall, forming the so-called 
bulb of the bed (Fulvinui comeua). 
The stratum tectonmn k a thin layer of homy scales which gives the outer surface 
of tha wall below the periople its smooth* glo^y appearance. The middle layer 
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THX ISENfiE AOT £KLN OF THE HORSE 


{StraiUHi medium) forma the bulk of the wail h and w the densest pari of the hoof. 
Us horn tubes mu in a parallel direction from the ooroimry to the basal bonder, In 
dark hoofs it is pigmented except in its docp part. The iunfrfr Uy« ■Stratum 
lamdlatum) k interna!; it eonriista of the homy lamm® (Lsmdte come®}, ant! 
\s non-piipnetited. The primary Winns are narrow and thin at their origin at 
the lower margin of the coronary groove, but become wider and thicker dintaJly. 
At the junction of the wall and sole they am united by interlamiiiar horn to form 
the white zone or line. Only the central part of the lamin® becomes fully kera- 
tmued. They arc composed of Dent-tubular horn in the normal state. 

The Hole consst* of tubular and intertubular horn. The tubes run parallel 
with those of the wall and vary much in sire. 

The frog Ls composed of relatively soft horn, which is much more elastic than 
that of the wall or sole, and h not fully keratmiioL The horn tubes in rt are h Lightly 
Bern cms. 

The hoof u non-vascular and receives its nutrition from the corimm It i* 
also destitute of nerves 


THE OORIUW OF THE FOOT 

The curium of the foot or pododerm {Corium unguis) is the specially modified 
and highly vi^culai part of the corium of the common integument which furnishes 
nutrition to the hoof. It is convenient to divide it into five parts which nourish 
corresponding parts of the hoof 1 

1, The penoplic corium (Corium limitary) is a band 5 to G mm. in width which 
lies in the perioptic groove above the thin edge of the oornnaiy border of the wad. 
It is continuous above with the corium of the skiu H ami is marked off by a groove 
from the coronary corium except at the angles - hern it widens and blend* with the 
cerium of the frog. It bear? very fine, abort papilla which curve downward and 
Me received in depressions of the periople* to which It supplies nutrition. 

2, The coronary corium {Corium coronariiiiin) m the thick part of the corium 
which occupies the coronary groove, and furnishes nutrition to the hulk of the wall 
It diroinkhes in width and thickness posteriorly, and along the upper border of the 
bar it is not clearly defined from the corium of the frog. The convex superficial 
surface m thickly covered with filiform papill® 4 to 6 mm. in length, which are ie- 
oeived into the funnel-tike opening* of the coronary groove. At the heels and along 
the b«^ the papilla? are arranged in Knri p separated by fine furrows. The deep 
surface up attached to the extensor tendon and the cartilages of the third phalanx 
by an abundant nubcutia which contains many elastic fiber* and a rich venous plexus 

3 The laminar corium (Corium lamellatunO bears prinmjy and secondary 
lammm which are interleaved with the homy lamina nf the wall and bars in Lhc 
natural state. 1 It is attached to the dortaJ Frurface of the third phalanx hy a modi- 
fied periosteum (Stratum periostea!*) which contains a clofievmeahed network of 
vcassela, and to the lower part of the cartilages by a submits which contains a rich 
venous plexus. The lamina are small at their origin above, become wider bolow 
and end in several paptll® 4 to 5 nun. m length They supply nu trition to the horny 
lamma? and to the iuterinminar horn uf the while line. 

P.° Mf ™“ "* “I* (C-onum wleare) oorrmpontLs to the horav sole, 

to which it supplies nutrition. It is often more or leas pigmented and bears 
long papLOie, which are specialty targe along the com-ex border and at the angles. 

iou* part* r.J t he rerium 
TCifleow, u lbr n-ktiniwhip 
■ uf ibe cerium b^jiI f-pL'd^rviJi 
^iT). miUii may t* UMd to 

I jfc jm ijjc to dutiqguiiaJi them 
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Centrally it m continuous with the oorium of the frog and bare. The deep surface 
m attached to the solo surface of the third phalanx by a modified and highly vascu¬ 
lar periosteum. 
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5, The cerium of the frog (Cerium cuiwatuin)—also railed the sensitive freg¬ 
ie moulded on the deep surface of the frog and bear* small papLEIsF. iLa deep face is 
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blended -trith the digital HuhSan. The germinal cell* of the frng derive their 
nutrition from this part of tbs wrium. 
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The digital cushion (Pulvinua difptalie) m a wedge-shaped mam which o% i eriies 
the frag It preheats for description four rnTtatp*, a base, and an apra. 1 Its deep 
surface faces upward and forward and is connected with the distal fibrous sheath of 
the deep flexor tendon.. The superficial surface, covered by the corium of the frog, 
is moulded on the upper face or the Frog. The sides arc related chiefly to the 
carfriiags* of the third phalanx; distally the cushion is ctwidy attached to the 
cartilages, but higher up a rich venous plexus intervenes. The base, situated 
posteriorly h ts partly subcutaueoaffij and is divided by a central depression into two 
rounded prominences termed the bulbs of the cushion. The apra is adherent to 
the terminal part of the deep rlesor tendon. The cushion is poorly supplied with 
vessels. It eodMata oF a felt work of white and elastic fibets, in the meshes of which 
are massce of fat and some id antis of cartilage. The bnlba are soft and lew™ in 
terUtre and contain a relatively large amount of fat, but toward the apex the cushion 
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bcootneM denser and more purely white fibrous ts^ue in structure, Branched cell 
glands occur chiefly in the part which overlies the ™tral ridge of the frog. Their 
ducts pursue a slightly fleruoue course through the corium and pass in a Jtpind 
manner through the frog. Their accretion contains fat. 

Vessels and Nerves.-The corium a richly supplied with blood by the d igital 
arteries. The Terns are valvelena, and form remarkable plexuses which communi¬ 
cate freely wl th each other an d are drained by the digital veins. The lymph ve&sets 
form duhpapifljuy plexuses in the corium of the sole and frog, and a wider-meshed 
plexus at the basn of the digital ciahiom A lymph veme\ lii^ in the attached edga 
of each of the lamina?. TV nerves are branches of the digital nerves; some fibers 
end in lamellar corpuscle* and emt-bu Llx. 

1 The <iahiflE), in |n be reguded p> m sped*! ibodIGcilitib of the natwTjiaMoui hetuinc 

m LLh iUpeHkLli luce the pjrimer, nr Ibe frog, h w an IwrEar LEI riin.iitlAinj 
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THE ERGOT AND CHESTNUT 

Ths frfgot "li a small mfljs of horn which. is astu&tfxi in the tuft of h-wr at the 
fieri™ surfnet of the fetlock. It m commonly reEardtxi as the vestige of the neeoiwl 
ami fuiirth digit* of extinct equidw, simv it is absent in eases in which these 
dieite ore developed. A Sinai fibrous band, 3 to 5 mm. in width, extend* downward 
and sligh tly forward from the fibrous basis qf the ergot on each side, eioewfi over the 
distal and ner r ^ vary obliqudy, and blends below with the digital fuachi 

and the digital cushion. It is known Ad the ligament or tendon of the ergot fFig. 
STS) 

The term chestnut ts applied to the maasea of horn whieh occur on the medial 
surface of the forearm, about a handbreadth above the carpus, and on the distal 
part of the medial face of the tunu* They have an elongated oval ‘form and are 
flattened- They are regarded usually us vwtiges of the first digit. That of the 
hand limb b absent in the donkey and very tun&ll in the mule. 

laDdrasrk A* oo*i] cboaln^t Lee at a puiBi behind the l»w« part oJ tti 
hnek. Whea well d* vrbp«f it u about 2 U>n >iu-b«i Mt, br^wl bdo* y 

form a Inn* painted end. mlh a ihod blunt ukrlar prwew.. The™ «mmed at bom «***- 
wuIklilaf tV rro*. TVlr pwrpbologlcal *ipi.&om« iiundsteimmaT, 


Organ of Smell 

The. peripheral part of the olfactory apparatus or organ of -mell (Organon 
dfactus? is that part of the niifr) mucous membrane which was referred to in the 
description of the nasal cavity as the olfactory region; this {Regio olTMtorai is 
United to the ethmotuibinates and the adjacent part of the dorsal turbinate and 
the septum nasi in which the fibers of the factory nerve ramify. It is distin¬ 
guished by its Yellow-brown color, thickness, and softness. It contains character¬ 
istic tubular olfactory glands, which are lined by a single layer of planted cells, 
and a nourcMtpithcliiiiu, the olfactory cells, the central process of which extend 
elh non-medulla ted fibers to the olfactory' bulb- 

Thm trrtthftiuTfi u Mn-cili&tei and is «y*m d by a gLructurrl™ limiting lajrar. Jt itonasti 
«madally three kind* of cells, ftq»criiRS> M and olf*rt4>ay. TV ^ 

Ioeia eeiumcuy fora sfeovr *nd canton pipncnl F^nke; below they t*j>rr sad often brifleh, 

wf their «nmd pm«*M iwite wjth l U ^ t S£Sd 

Tb* h^i «Ui an- branched and V on abumatt membrane. IV allwtowy w Up 

. . i)v. .. rr 11 i. _.,ii.' tl’L'v Ij'i',, lh, forti) oT j ^if ur r.LLrrtL 1 . rnti.. TnlJi llI’j CTMOHhJ 1 qi.e, 
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CitricrfffirfXX fc&wrr ^ u* 

pcOc ol the cell to ihc olfactory bulb os a no^uw-dullated olfactory 

The votnercT-niMl organ (Fig. 4C2) lies along each side of tlw auterior part 
of the lower bonier of the septum nasi. It communicates with the nasal cavity 
through the nnao-paltoinc canal. It wMkrts of a tube of hyalme cartilage lined 
with mu«ua membrane; a email part of the latter along the medial sttle ia olfactory 
in charaeter r 


The Organ of Taste 

The peripheral part of the gustatory apparatus (Osanon BUstua) S* fonued by 
the microecopic taste buds (Calycuti ^tetonfl. which occur wpenaJly m the foliate^ 
limpfonu, and vallate papillse, In the frw edge and anterior pillars of the soft 
palate, and the oral surface of the epiglottis. The t»te bude are ovoid masoea. 
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which occupy corresponding in the ordinal} epithelium; ewh presents a 

minute opening, the gustatory pore. The hud a consist at fusiform supporting cells 
grouped around central gustatory cells. The latter arc long and narrow; the 
peripheral end of each hears a mall filament, the gustatory hair, which projects at 
the gustatory' pore; the central end ia produced to form a fine process which is often 
bratLL’bEd. The taste buds are innervated by Shore of the j^osso-phajyngcal nerve 
and the lingual branch of the trigeminus. 
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THE EYE 

The eyelids are thick, prominent, and less pliable than those of the horse. 
The lower lid bears a considerable number of cilia, which Are, however, finer thin 

those of the upper lid. The tarsal 
glands are more deeply embedded 
and therefore not bo evident. The 
eonjnnctivE of the lower lid presents 
folda or ridges, and one or two promi¬ 
nences which contain numerejiui leuko¬ 
cytes; the conjunctival epithelium ia 
transitional in type. The superficial 
part of the cartilage of the third eye¬ 
lid is leaf or ahqiTkh&pd and thicker 
than in the horee; the edge bears a 
narrower process, on which there is a 
transverse bar, giving the arraign- 
ment some resemblance to an anchor. 
The gland of the third eyelid is very 
large —an inch or more in length —- 
and may be divided into Uqp parts. 
The deep part b pink and cousLtta of 
loose lobtdeSj but the much larger 
superficial part is more compact. 
There are two large mid several 
smaller feretory duets. The subconjunctival tissue of the third eyelid contains 
lymph nodules, which are specially 
numerous on the bulbar side. 

The lacrimal gland |a thick and 
distinctly lobulated. It is more or leas 
clearly divided into a thick upper and 
a thinner Igwnt part (GEandulfl laeri- 
malis dorsalis, ventrelw). There arc 
she to eight larger excretory ducts and 
severe] fifnaHsr cne& The naso-licri- 
aial duct is shorter than in the horse, 
and is almost straight. Its terminal 
part is enclosed between two plain? 
of cartilage, and it opens near the 
nostril on the lateral wall of the vesti¬ 
bule of the nasal cavity; the orifice b 

placed on the medial *U!e of the alir fold Q f the ventral turbinate and is therefore 
not wily found. 
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The eyeball resembles that of the ho TBd ID shape, but is considerably smaller.. 1 
The sclera, is often more or less pigmented: wh«? noo-p^mrnted, it may have 
a bluish tlngt. The point of entrance of the optic nerve is about 2 mm. lateral 
to the vertical meridian, and about 7 mm, below the horixontal meridian. 1 The 
Cornea is thicker than that of the horse. The tapetum of the chorioid is extenri v& 
at the outer aide, but is a narrow strip medially It has a metallic luster* shading 
from a brilliant green to a deep blue; centrally it has a reddish sheen. The iris is 
usually very dark colored. The granola form a continuous writ* of small nodules 
along the upper margin of the pupil and are moat prominent centrally; they are 
very sEflaJl on the lower margin. The optic papilla Is much smaller and is not so 
sharply defined on ophthahnctpcopie examination as Ihat of the horecL Several 
relatively large retinal arteries radiate from the center of the papilla to the periphery 
of the retina. They may be seen to wind spirally around the veins, which am very 
large. The vitreous body is I cat fluid than that of the ho™. 

Tht Bfttfia centralis nrin-r mi*si fnam a posterior cUiBjy artery wnd divitlm cLw t* Um 
optic papilla snlo ihnw bruudta lv; the lipper ufflfr Li l&ncvr Ihan t hr two lateral tumid-ini. 
Tbc mtin* is mm iwatufaj: th&n. that of th* home; it * non area «nl«tia at the medial akfe, 
which » font j nurd nuLwiuit by a narrow strip of a iwniliur hkunhnrir^] tfiructura 


THE EXP 

The external ear is inclined outward. The middle part Is much wider and less 
curved than in the horse. The apex is also wide and does not curve forward. 
The lower part of the anterior border is bent backward and beam long bairn. The 
posterior border Is thin and Is regularly odqvex, except below, where it i& indented. 
The opening is wide and the concave surface presents four ridges; the convex 
surface present* corr^wponding depressions. The styloid process of the concha! 
cartilage is short and blunt. The edges of the annular cartilage are in contact at 
the medial aide and the upper border is notched laterally. The scutifunn cartilage 
U a very irregular quadrilateral plate; it La situated on the lateral aspect of the 
cranium, with its concave surface in contact with the fat and temporalis muscle. 
The osseous external acoustic meatus is directed practically straight inward: it is 
about twice as long as that of the horse, and tapers very gradually from without 
inward. The chief special characters of the auricular muscle* are a* follows: 
(1) Tbs acutularia blend* with the frontalis muscle. The intervculularis arises 
fmm the base of the processus cornua (or the corronpondiiig area in polled cattle) 
and from the frontal crest, (2> The eervico^ufculans arise* from the posterior 
surface of the cranium below the frontal eminence, knd receives slips from the 
piriele-iuriculuis and cervico^auricularia superficialcs. (3) The Eygomatico- 
aurieularis and scUtulo-auricularia superfic-ialb. vent rails are fu.*ed, (4) The scutulo- 
auricularia aupcrfielalie dorsaii* is distinct from the inbiwiituliria; it arises front 
the superficial face of the aeuliform cartilage, (&Y Th* ceme^auricularb super- 
fieialis arises from the Ligament urn nuch^ and ends on the convex surface of the 
L'oorhftl cartilage, (ft) The parielo-auricularifl ariiwa fmm the nuchal surface of 
the frontal bone, the adjacent part of the parietal bone, and the hgamentum nuch®; 
it is inserted below the preceding muscle. (7) The scutnlo-auricularis aiiperficiaMs 
acHsaoriua arises from the superficial face of the *miifurin cartilage and ia inserted 
by a round tendon into the anterior part of the convex surface of the concha! car¬ 
tilage. (ft) The ccrvioo-auriculjj-iB profundus minor consists of two fasciculi: th& 
medial, narrow part is deep rod in color, and arise* from the fascia of tne cervical 
muscles lateral to the occipital attachment of the ligament nuch®; the Lateral 

i Tbs avenge i™*vEh» diameter ia about 43 mm-* d» vertical diameter, 41 tuna-, obd tb# 
iirift 3* mm. Ttw angle brtvrpea tbo optic axes u about 1 IB*, 

J The du*kbc» aF the *cW» I* ■bout 2 ram- at the waterier pole* i mm- a* Ihe equaiar H and 
1J2 to 14 mm. Hear tbe corac*. 
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wider part in pale, and arises beneath the Mrvioo-aiiricuEarifl auper^diaEis indirectly 
from the seutiionn cartilage. The two unite and are Ln&crted into the lower aspect 
of the base of the eonchal cartilage. (0) The scutulo-auricularis profundus minor 
arisen from the temporal cnast above the external acoustic meatus and [a imerted 
into the anterior part of the deep face of the scutlfoitn cartilage. 

The cfiTuni tympani is small: It oomomofeatw ventrally with the mr-^elln of 
the bulla tympanic*. The tympanic membrane w nearly circular and is not so 
oblique as in the home The auditory' oesiclca are amaikr than those of the boras; 
the malleus 14 more curved, the body of the metis L-. Longer, and there is a small 
prominence on the front of the head of the stapes, for the attachment of the stapedius 
muscle. 

The auditive or Eustachian tube h pcnall and is only shout two inches bog. 
The pharyngeal opening is small and is situated on the aide of the fornix of the 
pharynx dose to the base of the cranium. Them is no flap-like expansion of the 
iSJtilage p but the medial border of the orifice is formed by 
a fold of mu cons membrane (Fig. 476), 

The Internal ear has essentially the same arrangement 
as in the horse. 
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Tho Ihicknw of the skin of the 01 b greater than 
thnt of any of the or her domesticated animals; in general 
it h about three or four millimeter*, but at the root of 
the tall and the point of the hock it is about five milli¬ 
meters and on the brisket, hue or seven millimeters. The 
variably developed prominence at the anterior part of the 
pectoral region known as the “brisket !r consists of a fold 
of skin i Fli&i colli voiitrails lungatudi rudis), which contains 
posteriorly a masa composed of coarae fibrous trab*cul» 
and fat. 

The cutaneous glands arc fewer and less developed 
than In the borne, Except about the natural openings, at 
the point of the hock r and the flexion surface of the fet¬ 
lock, the sweat glands do not form a coal, but art ralarged 
at the deep end and are variably fleruoaa The sebaceous 
Elands are boat developed about the natural openings and on the udder, but there 
are cone on the teats- The naso-lahial glands form a thick layer under the bare 
akin of the muz ale. They am compound tubular gland* and are lined with cubical 
epithelium. The openings of their excretory duets are easily afvn. 

The hairs are extremely variable in color and sixe in the different breeds and 
in diffErent individuals, The hair of the frontal region is often curly, especially 
in the bull. There Lh no mane, and the tang hairs of the tail occur only at the end. 
where they form the <F bmah rt (Cirrus caudi). 
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Thu hoofs* four in number on each Jimb t cover the ends of the digits, Those 
of the chief digits conform in a general way to the shape! of the third phalanges, 
and each may be regarded as having three surfaces. The ubaxial surface U convex 
from aide to aide, and Is marked by ridges parallel with the coronary border. Its 
anterior part is concave from edge to edge, and the angle which it tonus with the 
ground i* about W. The LntcrdEgitAl surface is concave and grooved; it touches 
the opposite claw only at its end*. The basal or ground surface oonslsta of two 
ports, vii., a slightly concave sole, which in pointed in front and widens behind, and 
a prominent bulb of soft thin horn, which is continuou.4 above with the akin. The 
hoof may bfr rogarded os consisting of throe parte— periopta, wall, and mb. The 
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pdrinplc surroufltlfl ik eoronar> r bonnet in the form of u flat band, which is about 
half an inch wide, except at the had*, where it widens to cover the entire mirfaee. 
The wd] form* moist of the abajdal part, of the hoof and in reflected in front upon the 
inu-rdigitaJ surface- It china out toward the bulb or heel which appear^ ** stated 
above, to ooceat of the thin expansion of the periople, The sale occupies the angle 
of inflection of the wall; it is rmitmiious without demarcation with the periople of 
the bulb. The perioplid corium bears relatively \im% papill®. The coronary curium 
la much \&sa developed chon in the horse ami it* papillie ore short . The lamin® ore 
much narrower and are more fflwWU than in the home; nooudiry lamina? are 
not present- The corium of the sole is not merited off behind from that oF tho 
periople; iLa paplltee we very small and dwsc Useelher. The corium of the bulbs 
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is separated from the fl«or tendon by ft mass ct&aic, Utty ti***, which is 
-JETT with the digital cushion of the ho«e. The papdlfc here are Jong #nd 

ofteneotfi^imd- digits bear short conical horn capsules which res«mble in a 
general wav those of the chief digits, sod have a nmdJw «fhafc whkh covere one 
or two nodular vestigial phalanges. From these a fibrous band defends obliquely 

on the volar aspect of each <*&* an(i * B ‘ tUcb<d b f low >° phpJlu “ 

nndaesamdd bones, sending Sbere also to the etastfc pad at the heel 

The hams (Cornua) enclose the horn precesses of the frontal bones Imupt in 
fb* ifwillivl They vwy very greatly in me, form r and WlUA ine root 

SHEli (Radis cintus) hTa thin edge which is cootmuou* with the 
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ordinaiy epidsrmiH. It ia covered by a thin layer of soft ham similar to the periopk 
of the hoof of iha hor»e. Near the root of the horn it is encircled by variable rin^s. 
Toward the apex (Apex cornua) the thicknc** of the horn incmtill it become* 
praetieally a iolid nm. The horn consfcls mainly of tubes which are very dote 
together, except at the ring*, whet* there is more intertubular horn. The curium 
of the horn (Cerium r ;omus) is united to the horn process by peritetenm which is 
traversed by numerem lh blood-vessels. The cerium at the root of the horn k thick 
and bears long* lender papilla;, in the body of the horn it becomes thin and the 
papula are 9Hiftller p but increase in eiie apically. Rudimentary paplllated lamina 
also occur. 

The stun of the aheep varies in thiskne^ from 0.1 to 3 mm. f but differs greatly 
in fineness and in other respect* in various breed*. In Merinos la/ge folds occur 
on the iwck. Cutaneoua pouches (Sim** cutis) are present in certain situations, 
The infraorbital or lacrimal pouch (Sinus eutaneus infraorbitalis) Lg an invngma- 
lion about half an inch in depth, which is situated in front of the medial angle of 
tho eye. It bears scattered fine hairs, into the follicles of which large compound 
sebaceous glands open; cod glands are also present. The accretion of the glands 
is fatty and farm* a yellow, sticky covering on the akin when dry. The in guinal 
(or mammary) pouch (Sinus cutaneua ieguinalis) is much more extensive, and m 
situated in the inguinal region in both sexes. The flldn of the pouch bear* Ottered 
fine hairs and contains well-developed sebaceous glands and exceedingly large coil 
gknda. An clastic lamina from the abdominal tunic It attached to the skin in the 
deepest portion of the pouch. The interdigitai pouch (Sinus cuianeus interdigU 
talk) is a peculiar tubular mvAgmation or the integument which open* at the 
anterior part of the interdighal cleft, On sagittal section it appear u a bent tube* 
an inch or more (ea, 2,5^ cm.) in length* and about a fourth of an inch (ca. ft- 
7 mm.) in diameter. The pouch extend* downward and backward, and then 
curves sharply upward between the distal end* of the firet phalanges. It* deep 
blind end is somewhat Ampullate. The subcults forma a capsule around it. The- 
akin d the pouch is thin and pale; it beam fine colorleass haire, the follicles- of which 
receive the wretwn of several sebaceous gland*. The coil glands here are com¬ 
pound and very target they open into the hair-follicle* or directly into the pouch. 
The secretion of the glands is a colorless fatty substance. The drill ia covered in 
great part by wool (I Ana) which b similar in structure to hair, but h finer* curly and 
usually contain* no medullary' cell*- The follicle* of the wool are curved, and are 
arranged more or leas distiartly in group* of ton or a dozen, several of which open 
in common on the surface. A considerable part of the face and the limbs is covered 
with short, stiff hair, and long Inure occur more or lea* interspersed among the wool. 
The hoofs resemUc those of the oxl The horns, when present, are more nr less 
prismatic, distinctly ringed, and vary In length and curvature m different breed* 
Their structure i* similar to those of the ok. 

The olfactory and gustatory organs resemble in general those of the boree. 


THE SENSE ORGANS AND COMMON INTEGUMENT OF THE FIG 

THE EVE 

The posterior pan of the orbital margin m formed chiefly by the orbital liga^ 
ment, which extends from the extremely short supraorbital process to the small 
eminent* at the junction of the malar and the sygomaric process of the temporal 
Cilia occur only on the upper eyelid. The medial angle i* prolonged by a 
groove on the infraorhitfll region. The ureal glands are very short and curved, 
The oonjunotival epithelium ia of the transitional type* with many goblet cell*! 
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Hie deep part of the cartilage of the third eyelid is bread and spoon-tike, the 
superficial part somewhat anchar-aluiped. Id addition to the gland which sur¬ 
rounds the deep part of the curtilage, there h a deeper dug, often termed the gland 
Of Harder (Gt&ndula palpebrm tertiee profunda), which is surrounded by a distinct 
capsule and a blood-sinus. Thk gland id brownish or yellowish-grey in color, 
elliptical in outline, and about an inch (2-3 cm,) in length. It id situated deeply 
below the attachment of the ventral oblique muscle. 

The earuncula lac rim alia had the form of a ridge, it divides Into two branched 
which join the skin at the medial cpm niias ure. It ia red in color and contains 
numerous large coil gJanda 

The lacrimal gland is mucous in type. There U no lacrimal sac, and the two 
lacrimal ducts pass through separate openings at the infraorbital margin. Tha 
nasolacrimal dud is usually short and opens into the ventral nasal meatus at the 
posterior end of the ventral turbinate, 1 The eyebell appears small, partly on 
account of the narrowness of the palpebral opening; it closely approaches the spheri¬ 
cal form The com*a r afthough in reality almort circular, appears oval when viewed 
from the front, the medial end being much the broader. The chorioid has no 
tapetum. The iris is usually dark grayish-brown or yeliowiah-brown, but sometimes 
has a blue tinge. The pupil ia a transverse oval in ordinary light, but almost 
circular when dilated; granula are not present. The optic papilla ia nearer the 
posterior pole than in the home and ox, and has a distinct centra! artery and vein. 


the ear 

The external ear differs corndderabSy in site, thicknrew, and position. It may 
be carried vertically, inclined inward, or bang downward. It is relatively wide and 
is htdo curved except at the base. The concave surface presents aevcral cutaneous 
ridges which correspond approximately with the long jmd of the car. The anterior 
border of the concha is strongly recurved in ita lower part, and divides into two 
branches, one of which pa^-s almost budawntally backward in the c*vum conch®„ 
while the other continues the genera! direction of the border. The posterior border 
is slightly concave above, strongly convex below, forming a prominence somewhat 
analogous to the lobule of the human ear. The osseous external acoustic meatus 
lb very long and is directed ventro-medially. The tympanic membrane is almost 
circular- The tympanic cavity proper is small. but it in continuous with the numer¬ 
ous cells of the large bulla tympanlca. The suditivs or Eustachian tube k short; Hb 
phftjyngcsJ opening ia situated in the upper part of the wall of the pharynx, imme¬ 
diately behind the posterior Dares It i* somewhat infundibular, and is bounded 
medially by a thick fold of mucous membrane (Torus tubarius). 


THE SK3H APiI> AFFEPIDAGES 

The thickness of the skm in improved breeds is I to 3 mm., except in the adult 
boar the curium of ihc shoulder may becom e 35 to 4 mm. Fat usually accumulate® 
In the gubcutis and forms a distinct and often extremely thick pannkulua adipoeus 
over the greater part of the body- The sebaceous glands are in general amatl and 
much fewer than in the other animak The sweat glands, on the other hand, are 
large, yeLlow or brownish in color, and are in in any place* visible to the naked fcye. 
At the medial side of the carpus there are mull cutaneous diverticula, the availed 
carpal glands, into which numerous compound coil glands open. Large glands also 
occur in the skin of the digits and interdigitel space. Compound tubular glands art 

1 The lower jHiMttni lumull is irtqwVy ^ntmd the 
blind. Th^nr in tdten fk dirt i*r its remnant which opras t»k»w the -renofal turbinate fold, but m 
not L'naneeted behind with lb t funclwiaJ dw*L 
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present in die skin of the wiou 1 : Lurjre Mhaeeous and sweat glands are found at 
the entrance to die preputial diverticulum. The hairs are sparsely scattered in 
iiuproved breeds—indeed, in .iome cues the akin is almo-t hare. The long haim 
or bristles iSetae are arranged usually in groups of three. They are most developed 
on the neck and bark. The bristles about the &noul and the chin are stoma hairs 

The hoofs or claw* and their cerium resemble those of the ox, but the bulbs are 
more prominent and form a great'-r part of the ground surface; they are aLno better 
defined from the able, which is small. The hoof* of tht actt&mrv digits are more 
developed and their part* better differentiated than ihme of the 01. 

The olfactory region is extensive in correlation with the large site of the 
olfactory bulbs; the mucoun membrane here is brown in color. 


THE SENSE ORGANS AND COMMON INTEGUMENT OF THE DOG 

THE EYE 

Th* posterior margin of the orbit to formed by the orbital ligament, u iq the 
pig. The orbital axes if produced backward would include an angle of about 79* 
the optic axes an angle of about 92.5* (Koschei). The lower eyelid him no distinct 
cilia. The medial siigle to wide, the large lacrimal to shallow, and the camncula 
lacnmalis small and yelkrwwjh-brown. The conjunctival epithelium is cylindrical 
with many goblet retto. The gland which surrounds the deep end of the cartilage 
of the third eyelid is large and pink; to to a rnto-xt gland. 

The Lacrimal gland ia flat and lias chiefly under the orbited ligament It is 
prnk in color irnd in ixed in ax nurture. The mw-ldcrinul duct is variable in arrange¬ 
ment and may differ on the two aides. It may open into the ventnd meatus im¬ 
mediately after Its emergence from the oaMous lacrimal canal; thence it continues 
forward and opens on the lateral wall of the nostril briow the ventral turbinate fold 

The eyeball to almost spherical and is relatively luge, especially in the small 
breeds The sclera ia thick in the ciliary region, where it contains & wdl-dcrdoiKd 
P [ *xu*'r m the vicinity of the equator it is thin, and the chorioid shows 
through it, The cornea is almost circular. The chorioid m richly pigmented 
and present* a velkkftaed tapetum crilulosmn; this is somewhat triangular in 
mt ™ and h» a metallic Luster. Its color is often golden green, shading to blue 
peripherallyp but the blue tone may predominate, and in other cbm* it is mainly 
goiden yellow or redtltob-yrilow, The appearance to due to never*] taws of peculiar 
flattened polygonal celts. The ciliary muscle is more developed than in the other 
(specie. The ires is commonly light or yellow brown, but not rarely ha* * blue 
tmgy; the color often differs in the two eyre. The pupil to round; its'edge to 
eflher smooth or bears minute round prominence*. The retina prints a round 
area centralis lateral to the optic papilla The latter to variable in outline com- 
fflonly it hw the form of a triangle with the angles rounded off, but to often round 
or oval Branch^ of the central vessels of the retina radiate from the middle of 
the papula. The surfaces of the kns are not so strongly curved u in tim other 
domestic animals, and there is tittle difference in the radius of curvature of the two 
surfaces. 


THE EAR 


Tht ext™#]I inland form m the V 1 UT^bt«d9; inmcirt 

IV u relatively wide uii thin and thn greater part of it Ijbjirh down over the opening. 



THE 9 -KJiS A-VD AfFEmdW 


92fi 


The anterior border ha* a prominence {Spina btliois) at its lower part, and below 
Ibb it divide* into two branches {Crura helkU). One of those continues down te a 
blunt point, while the ether turns into the cavity of the concha. The posterior 
bolder forma a punch below it* middle, and is thick and rounded in it* banal part. 
Here the concha! cartilage beans a pointed process (Ftacesm* uncinatus), which pro¬ 
jects upward and backward. The ipitur wall of the nw concha is supported 
bv a quadrilateral plate (Tngua) above and a Msmi-annular cartilage bedow. The 
concave surface presents snveral cutaneous folds, mid in the cavern conch® there 
are ridges and irregular prominent There are long hairs on the borders, apex, 
and the folds of the concave surface,, but the skin of the cavum corn bm Ls bare. 
The annular cartilage is a complete ring. The osseous external acoustic meatus 
is wide and extremely short. 

The auricular muscles are thin. The seutulari* 1* mctemivo and ts divunble 
into interacululari.* and frenteHscutularii It partly cover* the occipitalis muscle, 
which is oval and unpaired and ends in the fascia of the frontal region. The 
scutulo-anricuJiireg superficial*!** ventralLi et accessorius, and the remco^cutularia 
are not differentiated as separate muscles. The cemcuHauricukris superficial* 
and the paneto-aurieu 1 nri s both bifurcate and are inserted into the base of the 
conelia and the Ncutiform cartilage. The pajotido-auriduiaria is narrow^ and almost 
long enough to meet the opposite cnuRcSe, The trogteua mnahrt* of two parte; of 
these the lateral one is long and arises frun the hordFr of the mandible above the 
angular proewe. The hdiris and the verticaik auricuke are well developed. 

The tympanic cavity is very roomy, extending vent rally into the targe but 
simple cavity of the bulk tympanic*- The tympanic membrane ii extensive and 
oval. The promontory' w very pronounced. The auditory ossicles are large., The 
auditive or Eustachian tube is short, and has a fibrous lateral bun in* Ite pharyngeal 
opening is an oblique nlit situated on the lateral wail of the ruk&o-pharynjpaj meatus, 
and ifl mansard medially by a thick mucous fold. The cochlea has three and a 
half luma and is more sharply pointed than in the ungulatra- 

THE SKIN AND APPENDAGES 

The ekin varies greatly in tluckne^ in different breeds. It is remarkably 
kww on the dorsal aspect of the neck and trunk, where it can be raised in extensive 
folds, The coat is also subject to extreme variation In length, thickness, color, etc 
The hairs are arranged in group" of three lo a large extent, The sebaceous glands 
are best developed in the short and rough haired breed*. They are largest and 
moat numerous at the lipa, anna, dorsal surface of the trunk, and atemsJ region. 
Hie sweat gland* are relatively better developed in the long and fine haired breed,*. 
The largest are found in the digital pad* Coil glands occur in the *kin of the 
perineum and the parniud pouches- In ihc muzzle, glands are absent or very 
scanty,* 

Ou the flexion surface of the carpus and digit there are hard™, cushion-lure 
pads. The carpal pad (Torus caipalis) is situated medial and distal to the aoerwuny 
carpal bone. The metacarpal anti metatarsal pads (Torus inetacarpali*, meia- 
tarealie) are the largest and are situated behind the distal ends of the metacarpal 
or mctataraal bones and the greater part of the first phalange*. They are somewhat 
heartefthaped, with two unequal lateral lobes, and the apex distal. The metapodio 
phalangeal joints rest on them when the paw supports the weight. The digital 
pad 5 (Torah dictates) are aval and are much smaller; they similarly support the 
second digital joints. That of the first digit Is small on the forelimb, and usually 
obwnt from the hind limb. Each receives two suspeuHory bands from the tuberelc* 

■ Tran unarm h« dwiwa that the wMcfc appear* I b$ mdt mem* from ihs 

lateral iumJ k land. wMch la wall Jcwdepcd. 
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at tht dirtil end of the* corresponding second phalanx. The pads have a basis of 
fibrcHClaHtic tissue and fat, which in intimately adherent to thn skin and is connected 
Uy trabecula- with thi bones and tendons. The epidermis is thick and humly 
keratmi»d ( and is studded with numerous rounded papilla which arc Madily seen 



ft “- ™’“ F “ " ^ **- ** B«l roo. -p*« „ SHn Run. K*w a, Dw, 

H W*u*l Pfab, II, A, iDPUnrfp] ■•mf nwtitMJMfcJ p#di: T, p^d. 


with the naked eye. The mHuiu has large papilla;, and contains sweat [dands and 
tAmclLar oorptiseies, 

The daw* (Cfiogwa) correspond in form to the ungual part of the distal pha- 
?* e8 'J5 f “®* t they enrliwe. The horn or the claw consists of a body nr wail and a 
Role. The former m struDgly curbed m both direction*, and is compressed latcraHy, 
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Itn '.Timrctry border fUs into the depression Under the bony collar or ungual enrnt 
of the third Mux and h covered by skin. The lateral borders casverae and 
enclose the vole anteriorly. The corium presents a coronary part which hcam 
papiilm only near tbs coronary border, On the dorsal surface ii is thickened to 
form a ndp?, and the corresponding part of the homy covering is thick and main- 
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tains the pointed character of the claw. The cornim of the mdm of the wall bears 
small Jaminfle which converge to the COfilim of the sole. The tatter ta papillated. 
When the flexor rmiseleK are inactive., the distal phalange and the etawa are main¬ 
tained in. dorsal flexion by two et antic ligament*. These ari.se from the tubercles 
at the proximal end of the second phalanx and converge to the i braid aspect of the 
initial crest of the third phalanx. 

OLFACTOSY AND GUSTATORY ORGANS 
The olfactory region ties above the lamina ttansvem, which separates it from 
the tuuso-jiharyngynJ meatus- The mucous membrane is distinguished by ita 
thickness and yellow color, and is very extensile. It cover* about half of the large 
elhmotuibinatra, and one-third to onedudf of the septum nasi. The flthmotur- 
binale which projects Into the frontal sinus and the adjacent inner wall of the- ,*inua 
are olfactory in character. Olfactory nerve-fibers minify in the vomern-naaaJ 
organ. 

The gustatory apparatus presents no special features of importance. 






THE CHICKEN 


THE SKELETON OF THE CHICKEN 

The skeleton may be divided into two parts, axial and appendicular. 

The a-n-i skeleton comprises the skull, vertebral column, ribs and sternum. 
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The appendicular skeleton includes tbe bones of the limbs which art so modi¬ 
fied as to conform to their peculiar physiological requirements during locomotion. 


THE AXIAL SKELETON 

The skull of the chicken presents two large orbit*, separated hy a tliin septum 
formed by the sphenoid and ethmoid tones. Behind the orbit* is the rounded 

cmnitun whose cavity encloses the brain and it* covenn**. 

The cranial group of bunes we the same m name and number in the chicken 
aa in the mamimiB, nscept for the Lnt^rparirtal bones which lire aWnl nn the 
chicken. The bon™ of the cranium lot* their identity early after hatching a* the 
sutures beeome deified and the bones fin* together. 

The occipital bone has a sdngle condyle which m wtuated below th* foramen 
rapwnum anrl wltfuLates with the atlas and the odontoid process of the ***- ™ 
BPBcta of the now portions of the bones of the cranium contain iur ep&ces coin 
netted with ttoSE tube. Tto cranhd watt is rtbu.vely Mttu-l 
me the site of tto cavity more thso is actually expected when viewing the skull 
A Large tvropsnic cavity b a very outetanding feature The cavity u the «l™jl 
uowtic »tua Which is open into the middle ear in the macerated skull; but with 
the other ti«U« present the tympanic membrane separates them, 
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The two optic foramina are separated exteriorly by the inlerwhital septum 
while interiorly they are n single foramen. The foramina for the postage of ol- 
Uctory nerves an- on the doraal part of the lMcmrbital septum. 

The bones of the face form a pointed cone and are made up of the same bones 
as in- tiie domesticated mammal-L except there h one more turbinate bone (three 
in ah) in the chicken and a quadrate bone which articulates with the mandible 
beloiv, and with th« tfmiporal, pterygoid and malar above. 

The maxi]] 3; are slender, rod-shaped bonea h with a thin palatine pmcee* 
which enter into the formation of the side of the face and also the hard palate' 
ThR palatine pio«Hg docs noL meet Its fellow, but joins the palatine and vomer 
boim^ posteriorly The maxilla joins the premAxilla and nanal bone anteriorly 
and is cuntinuone behind with the malar. 

'Hie premaxiUar which form the skeleton of the upper portion of the beak fuse 
before hatching to form fl solid bone They form the anterior boundary of the ex¬ 
ternal openings to the tuual cavity. They praseni three pairs qf pcoresKC* the 
palatine proems which meet the palatine bone, the maxillary process which 
eirtond backwards lo mwt the maxilla and the nssaJ procf**™ which extend dnraally 
and back want* along the median line and between the nasal bon™, and meet the 
frontal bones. 

The rLaaal'bories art -rittiated anterior to the frtmta] bon™ and form the greater 
part of ilie roof of the nasal cavity. The anterior extremity is notched to form t he 
posterior boundary of the external openings 0 i the napal cavities. They join the 
m^al processes of ihc pmmixilbe along the medial border and Lhu anterior media] 
proct^ extends along the dura*! boundaiy of the na^al opening while the anterior 
lateral process extends downward to meet the maxilla?, Posteriorly and laierallv it 
joins the small lacrimal bone. ‘ ' 

l”he lacrimal bones form part of the anterior margin of the orbit and join the 
from a I and noeal bonee. They are very- small bones ending in n pointed uroce^ 
vent rally, 

1’he palatinE bones form the lateral boundaries of the posterior opening of the 
■»WI “"ty ,iriri ut the roof of the month. They arliddate anteriorly 

wit, 1 the maxilla? and pretmuriUe and poFterioriy with the pterygoid and RDhenoid 
bones. 

Hie malar or iygomatic bon™ are situated below ihe orbit and articulate an- 
tennriy with the maxilla, and posteriorly with the quadrate bone, [t is a glendcr 
rod^ihaped bege.which is made up of two portions: the anterior part is termed the 
jugal bone while the posterior part- k termed the quadrate-jugal hom- 

The pterygoid tamr* form the posterior boundary of the posterior nares. They 
extend outward and backward from the sphenoid bone medially to the quadrate 
bone laterally. It is a comparatively strong, rod-like bone. 

, Thfl vom * r * ^1“ “ pofdtioa, being a part of the nasal septum, and ar¬ 
ticulate* posteriorly with the sphenoid bone. 

The mandible in the kfprt bone of the face. It articulate with the quadrate 
hone posteriorly where it present a concave articular facet behind this facet 
the ventral border Li earned backward and upward in a curved pi™** Each 
hMf of the mandible is made up of five parts: pam articukris bear* the articular 
facet; pars hi pra-angulari-. which bears a *mnJJ eorunold process; pars angularii, 
a slendar Atrip of bcm lying along the ventral border of the jaw; the sdenial, lying 
along the medial surface of the mandible a* a thin plate at bone, -mil the pare 
dental is, which farms the anterior part of the jaw and fuses with its fellow of the 
opposite side. 

The quadrate bone? articulate with the para artioukria of the mandible 
below; above, 11 articulates with the temporal in front of the tympanic cavitv; 
laterally, with the quadrato-jugal bone; medially, with the pterygoid bone It 
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gets it* name from it* tEregular four sided outline. it* anterior medial Rngle m a 
muscular process which projects into the orbit. The presence of the quadrate 
bone, together with the mobility of the bonce of the face, permit* this extreme 
opening of the mouth. 

The turbinate bones am throe in number in each nasal cavity, anterior, middle 
and posterior. The middle one is the Largest and the posterior one the smallest, 
The turbinates art attach) d to the lateral walls of the nasal cavity and greatly 
reduce the rise of the cavity, 

The hyoid Ijone is situated partly between the rami of the mandible and win 
ninth nf seven bony sogmentst the entoglessaf segment or lingual procc** k within 
the tongue, w hich it supports, and it articulates by a movable joint with the bari- 
hyal segment, or body, wdiich Li continued posteriorly by the uro-hyfll segment, 
which rests upon the larynx; each Literal process tonsisls of two bony segments, a 
b xh i-branchint segment joining the basi-byil pan anteriorly, and by cartilage to 
the ccrato-branchiat part posteriorly. The lateral process extend posteriorly and 
upward around the occipital bone. 

Hie Vertebra] ColumiL— Thu vertebral formula for the chicken ieC]jTfT-StjCy* 

The fourteen cervical vertebr* form the skeleton of the neck which is a long, 
double-curved structure. 

The ad ha | the first cervical vertebra, m a ring-tike bone. Its anterior articular 
surface m deeply concave for articulation with the single occipital oondyle. Pu&- 
teiwly, there are three articular facets for articulation with the axis, one ventral 
median and two lateral. 

The axis, the second cervical vertebra, articulate anteriorly with the urine? by 
three facets, anti its odontoid process extends forward to articulate with the oc¬ 
cipital condyle. There arc two po-rterinr articular proce>^ra which articulate with 
the anterior articular processes of ihi^ third cervical vertebra, also an articular sur¬ 
face on the posterior end of the body It is provided with & dorsal and ventral 
spine. 

The remaining cervical vertebra* oowdst or a rod-like body , an arch and the 
processes The ends of the body Articulate with adjacent vertebra*. The anterior 
surface m concave from ride to ride and convex dorao-ventraify- The posterior 
surface » Sews estciwivo anil convex from aide to ride and roticave dorao-vnntralJy, 
Moat of the vertebras ptesetit a ventral spinous process. The arch carries a 
small spinous proa>*<- Ihere te m extensive intervertebral space^ dnraaily, be¬ 
tween the arqhffi which exposes the neural canal. These h-pace* are closed by in¬ 
tervertebral ligaments. There atv two anterior and two posterior articular process 
which articulate with those of adjacent vertebra*. The transverse process aro 
connected with the anterior articular process. They are elongated slender proe- 
eeses projecting backward and are termed cervical ribs, A foramen transversarium 
pierce each trantfi r eiBe proofs which forms the canalii iransversariuR through 
which the vertebral vrM*cls and nervus traiLvvotrariLiG pass. 

The seven thoracic vertebra pm*nnt vdl-developed doraaj spinous 
and all except the last have a very prominent ventral spinous process. Each tnws- 
verae process has a facet cm its outer end for articulation with b rib. The second 
to the fifth vertebra are fused together, including the dorsal and ventral spines 
and the transverse processes which are connected by bony plates. The find and 
sixth thoracic vertebra are free and the seventh is fused to the lumbosacral ms* 
of vertebra. . . 

The vertebra of the tumbo-sacraL region are fund into a bony mass counting 
of sixteen vertebra: the hut thoracic, fourteen himbo-woral and the fim coccy geal 
vertebra. 

The doraal spinous processes Are developed in the anterior portion and am 
fused together, but posteriorly they are absent. The segment* are indicated 
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mainly by the intervertebral foramina and ridges venLrsily,, which mark 

the portion of the teanirverse process. 

The his coccygeal vertebra constitute the skeleton of the tail. The tr*n-s-ven* 
proefee*ci aie well developed and the dorsal spines arp bifurcate. The first ooeey- 
geal vertebra is fu«d with the lumbo^yacral mass, while the last segment k a three 
sided pyramid, the pygostyle. 

The coccygeal vertehtp; are freely movable Excepting the first, 

The mnvm pair* of ribs make op the skeleton of the lateral wall of the thorax. 
The first two pairs of ribs (floating riba) consist of one part each and do not reach 
the sternum. The remaining Gve pairs consist of two parts each and articulate with 
the vertebrae above and with the sternum hebw. The dorsal part is termed the 
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vertebral rib while the ventral pari is bone and » termed the sternal rib. There 
nre m costal cartilages in the chicken m there are in mammals. The vertebral 
J™' excepting the first ond Ual, bear on the middle of the ptmterior border a 
flattened uncinate process which overlaps the succeed in* rib. 

The sternum, or hr™t bone, i» a very extensive bone which forma the floor 
of the thoracic canty and the greater part of the abdominal cavity. It is a quadri¬ 
lateral curve! plate With procetews attached to each angle and from the middle of 
the anterior and posterior borders. Its dorsal surface is concave and has several 
openings through which the air saoj communicate with the interior of the boon. 
The anterior medial projection, the rostrum, in pierced at its root by a foramen 
from which extend the articular surfaces for the coracoid bones. The costal proc¬ 
esses extend forward and upward from the anterior angles. The plato-Uke posterior- 







TIFE AXIAL 5 EEUETOV 


m 


Lateral process! ert^ntlmg from the poat-crior angles of the sternum, divides into 
two branches; the short** oblige process becomes much wider *t its free end and 
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overt*™ the list two Sternal riba; the posterior w4U pr«*M, the mematemitm, 
is loan uid htia a very prominent ventral ridge, the stexiul crest, which us high id 
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£*“! ^ aoteb #' !«*«*» the Verier prowffla , of 

the sternum UP Sled ID by A ligamentous membrane which forms * vert- estensiva 
-rea for attachment of nMea The lateral bnfen of the atom™ piUent four 
cr five dcpreraiomj fb r attaduncjite of the sternal riba. 

THE APPEM3iCULA3i SKELETON 

_‘j™* “!“** *“* or L ’T fa «. «“>*- tl» shoulder girdle, a™, forearm and 

mUl ^! m “™ m subdivided into carpus, metacarpus sad dibits 

d*vldS e dte elas of **" * dl ™ lcJw ™**« of the scapula, oontnid and 

D arJJ e w^&^i™ de H hW t !iW T" lht ' dr,PHkl * d! of thR *»"* M»riv 

pamUel_ with the vertehr* and iwtring nlmust to the ilium. It is a narrow thin 

WjBgbq y ftt “ **“ "'articular extremity whan- it fom» p^trf 

l> ' ft * r - aT J ,<rU ^ tlni1 "' ltb ^ Near the acromion proet™ 

f ' f0 T a, L A proe ^ PJftMdA f«™«d aft ! medial to the 

shoulder joint which oaten into the formation of the foramen iriosjeum 

TO* wracoid sh the straw* bone of th. shoulder girdle, directed downward 
backward and inw^artwubting with the clavicle, scapula and humerus nb 
tipper extremity and with the sternum at its Wr extremity. Its lower extremity 
presents u pneumatic foramen for communication with the clavicular air sae 

Sbn thP “*!*» 40 f< ™ "* glenoid cav% for art^ 

Htton tilth the humerus. Medial to (he joint it unites with the clavicle ami scapula 

m,lTp!^^ rall,en tn<1Meutu thro ' , * h whirfl *•» <™«ou ot major deep pectoral 

The ckyfcle Li a slender, curved, rod-like bone. It k enlarged somewhat at 
its dorsal extremity where it articulates with the scapula and coracoid Ventralfv 

ihe rr th L ta M r at w a ™ tc “*■ SSt.SSto 

The humerus ia the bone of the arm. It k a curved, long bone carried ne^riv 
honxontol in position and parallel with rhe thoracic vertebra* except in flight*Al 

* J?*"*S"’ rith ** SCft P^ «d «*3 bonTUieh 
form a Hhallow glenoid CAllty The hem I is an elongated convex articular surface 

IfM L 'o7 ° r the , fltK ? nit y “ * w tuberosity for attachment 
' M lia to k ‘ bwer .*V b F« Jt ? “ * hue foramen through whkbVhe 
K Wr *r, Ct>n r" mC *'r " lth th ! fn,m " r ° f <*« bon*. The i extraliitv 

fntnt for iDiiscular attachixi^Dt. ^ 

u™l 3 « ”£f!k® ?- atnfliter 1 of the ^ of *l» forearm. It, with the ulna, ar¬ 
ticulates with the humerus at its proximal exlrcmin* and dktoDv the two bones 
arttcukte wrth the carpua With the wing at r«t the t™* oTthe fo^ 
pwwHel the humarus. The radius k cylindrical and is curved subtly with th^ 
concavity facing the ulna The proximal extremity presets an articular border 

SiSlnSLr^Tbf^ ftDtl * hP artic,jblr arpa br the hum*™ k nearly 

^rolar in Outline, The datal cxtrem.ty articulates, with the carpus and bean a 
snuJJ faqet for &rtmu]Atian with thp alum p 

of thJt™" and brtt the full length 

of the for, Jim. ITie ulna v curved with its concavity facing the radius thus fonn- 

m« a very Krtensive mteroaseoua space The .shaft dacraosca from prarinit to 
diaul end. The proximal mtramity l*ara an articular cavity for articulating with 
the humerus; on the ndiat side there k a concave facet for the artieubitlo^f the 
h*wd of the radius. It also bears a, small extension process, the olecranon The 
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distal extremity is slightly enlarged and has two articular fawLB for articulating 
with the carpus, one for the radial carpal and one for the li1dat carpal bone. 

The corpus of the chicken consists of two bones, the radial and ulnar, which 
represent the proximal row of mammals. The distal row k present in the- embryo 
an cfu~tL!a|cinaus bodies which Fuse with the metacarpus. 

The metacarpus of the chicken consists of three bony elements fused to form 
a single bone. The first, metacarpal bone is a very amah projection on the radial 
side of the metacarpus. The second and third metacarpals are much more exten¬ 
sive and arc fused at their cxtremi t ics enclosing a large interosseous space. 

The digits are three in number; the fim P second ami third- The second digit 
is much ihe largest and it, with the find digit, contains two phalanges while lie 
third ha* but one phatnux. 

The pelvic limb consists of four chief segments, via,, pelvic girdle, thigh, lag 
and pea. The pcs is subdivided into the tarsus, metatarsus and digits. 

The pelvic girdle consists of the os cox* which unites with the vertebra do 
saJJy, and does not meet its fellow v cut rally as in mammals. The term “pel™ 
girdle" docs not apply in birds so well as in mammals because there in no union 
vontrally. 

The efi come ooonsta of the ilium, ischium and pubis. 

The ilium is the laigrat of the three bones And lb fused in the adult chicken 
to the last, thoracic vertebra and the lumbar and sacral vertebra. Thu fu-iion in¬ 
cludes the transverse and spinous processes of the lumbo-eacral mass. The medial 
border anteriorly is joined to the hpioous pmces*?* which are present on this por¬ 
tion of the fused vertebra. The ilium joins the ischium and pubis at the deep 
acetabulum, and behind the acetabulum it has a continuous junction with the 
ischium, except at the sciatic foramen. The gluteal surface is concave anteriorly 
to the acetabulum where the gluteal muscles are lodged. Posterior to thia, the 
surface is convex- The pelvic surface forme a concavity which the kidney * ueeupy. 

The Tachiutw m triangular in outline and much ^nailer than the ilium. It 
joins the ilium anteriorly and along its dorsal border, except for the Kcialic foramen. 
YentraJly it meets the pubk. These two bones form the obturator foramen, which 
is below and behind the acetabulum. The posterior border is free. 

The pubis la a lender plate of bone lying along the veniral bunder of the 
ischium, hut projecting beyond it posteriorly. It form* die ventral part, of the 
acetabulum; behind thk H concurs with the ischium in forming the obturator 
foramen. The bone k only Attached to the ischium ir part 

The acetabulum is a large, deep articular cavity which lodges the head of the 
femur. A large perforation passes through the wall of the cavity. Just above the 
rim of the cavity on the ilium is a facet for articulation with the trochanter of the 
femur. 

The femur is the boon of the thigh extending downward and forward. Its 
pmmmal extremity articulates with the acetabulum and the distal extremity ar¬ 
ticulates with the tibia, fibula and patella. It is a strong, eylin-drlcaj h slightly 
curved bone r the head of which is well marked and joined to the shaft by a distinct 
neck, Lateral to the head is the trochanter for attachment of gluteal muscles. 
Th* nutrient foramen La placed on the posterior surface near the middle of the bone. 
The distal extremity present* a trochlea in front for articulation with the patella 
and two condyles behind for Articulation with the tibia and fibula. The lateral 
condyle is marked by a groove for articulating with the fibula. 

The tibia is the longer hone of the leg and it k directed downward and back¬ 
ward. It presents a shaft, and two extremities!. The shaft is much longer than the 
femur and nearly straight. The nutrient foramen is on the posterior surface near 
the junction of the proximal and middle third*. On the lateral port of the upper 
third of the bone k a ridge for attachment of th* fibula. The proximal extremity 
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articulates with the feimir above, and laterally lb a surface for attachment of the 
Ehnk- A interiorly there L? a prominent erwt, the tibia! crest. The distal extremi t v 
prcaentfl two condyles for articulation with the mdtatar&ue. The medial condyle 
eb the larger. On either side of the distal extremity is a depression for attachment 
of the collateral %ament& of the joint 

Hie fibula in a much reduced long bone r situated lateral to tho bonier of the 
Ubm The shaft is slender and terminates in a point cue-half way down the tibia 
l he proionaf extremity is entailed and in flattened tran^ereely. It articulates 
with the lateral condyles of the femur and tibia. 

The patella or kneecap articulate* with the trochlea on the anterior surface or 
the tufita] end of the femur. 

The tarsus in tie art nit, chicken does not coiusisl of a group of small bones as 
in miunmaLt, During TcflaI life the tarsal bones do exist in the two rows. The 
P Tt>x H^ a 1X1 ft " with the tibia and the distal row fuses with the metatarsus. 

The metatarsus of the adult consists of one long berne built up by ihs fusion of 
the second, third and fourth metatarsal bones and the tarsal element united to it« 
proximal extremity It is directed downward and forward, In the male a curved 
pointed projection lies on the media] side of the bone just above the junction of the 
middle and d wtol thirds, which serves as a support for the spur The proximal ex¬ 
tremity bears two concave areas for articulation with the tibia. The dietnl ex¬ 
tremity bears throe condyles, each of which articulates with a digit. 

. , Tht! “***■ of the chicken are four in number The Brat consists of three 
phalanges and » attached to the medial side of the posterior surface of the dismJ 
extremity of the metatarsus by fibrous tissue. It is directed backwards. The 
second consists ol three phalanges and projects forward It articulates with the 
medial condyle, of the distal end of the metataiHi#. The third wmsist* n f four 
phalanges and is the middle one of the three which are directed forward The 
fourth consiata of five phalanges and is the lateral digit, It articulate* with the 
outer condyle of the metatarsus The data! phalanx of each digit is pointed and 
te covered by a homy daw which conforms to the ahape of the phalanx it seven. 

MYOLOGY 

An extsnaive detailed description of the muscles will not be conddered here. 
Many of the muscles of hud* are modified, to meet the needs as to function in 
locomotion, to as to be greatly different from those of mammaL- 

ih„ th^l does not form a partition between 

the thoracic and ahdomins] cavities but separates the lungs from the other viscera 

"ie ZSS£££ Mtl rarf “ eof ^*"■» “ *-*■ 

The muaclea of the thoracic limbs and thorax are developed for use in flight 

SrJ T*~' T* !. he £ v,e ^ art dwdo P« l f0T “* ^ walking, scratch^*, 
wtttng on a perch and other activities requiring their use, The muscles affecting 

^ respiratory organs are arranged for breathing and for operating anterior M d 
mMnmaht iri neH5 ’ ^ cw,trolllj;i8 “ r “«■ This differs from those of the 

THE DIGESTIVE SYSTEM 

The m™rw ri/* v l he ctki T n ia vei >' fn3m that of the mammals. 

. ™ ot « characterired by the absence of lip, and cheeks, 

ff® )» !n K covered by the beak, a dense, homy stniclure conforming to the 
shape of the jaw bones. Teeth are absent in the chicken. 

The tongue j® narrow and triangular in outline, the free portion in pointed. 
The structures of the tongue are supported by the ctogWl bon e oMingual 
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pr 'qc££$ of the hyoid bone. Very little muscle tint* exist* in the tongue. The 
movement* of the tongue art produced by the wall developed hyoid muscles. It 
k covered by an epithelium which has a thick stratum eomeum on the donmm 
and tip. The root is crossed by a W«f of pointed, homy paprtUe whose apices are 
directed backward. 

The hard pedate Ls narrow and triangular in outline conforming to the shape of 
the beak. In its anterior part is a median ridge, and posteriorly k a median slit 
which communicates- with the nasal cavities. A lateral ridge, branching from each 
side of the median ridge, extends posteriorly the length of the palate. Behind the 
median ridge are five tmunw rows of pointed, homy papill® whww apices arc 
directed backward The posterior one of these rows and the transverse row of 
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papillm cm the root of the tongue in a convenient mark for determining the posterior 
limit of the mouth and the beftinmng of the pharynx. 

The Tr.A'g n tary glands lie in the roof of the mouth and open anteriorly on either 
ado of the median ridge. Thv. palatine glands consist of two groups; vis., lateral 
and medial palatine glands. The former empty through a series of ducts just 
lateral to tfe Lateral ritlge of the palate, while the latter open by numerous ducts 
medial to the ridge and lateral to the median slit of the palate 

The mandibular glands which lie between the two halves of the mandible 
comprise neveral groups their ducts open on the floor of the mouth try several wary 
small orifice*. A small round gland lying near the angle of the mouth is regarded 
bv some as the hqmologue of the parotid gLand of mammal*. 

" Yk e several glands of the mouth which lie in the submucous tissue produce a 
mucous secretion which does not contain a digestive ferment. 




the chicken 


Tbe Phaiyn^ The roof of the phmyn* presents a median *lii which is the 
common opening of the Eustachian tubes; on each side of this opening, and an¬ 
terior to it K ore very sm&fl openings for the spheaopterygotd gland#; behind the 



slit is b tnuffveise iuw oF conical paptlhe which marks the beginning of the esoph¬ 
agus. The floor is marked by a median fissure, which comapocuiA to the aditus 
laryngis of mammals, and ts the opening into the anterior or cranial Ibt>tul Be- 



hind this arc two txutmn rows of papilla. which, with the row on ^ m(trkjj 
the beginning of the awphagui. On each side of the latTngad opening are'eeveml 
M m n] I openings of the Crito— ajytecosd glands - 
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The mucous membrane lining the mouth and pharynx in a stratified squamous 
epithelium. 

The otsophagua is a muscular tube which otendfl from thus pharynx to the 
provenlriculua or glandular stomach; it is capable of great distention In it* first 
part it lie? dorsal to the trachea, then indbes to the right, acid at the entrance to 
the thorax id a large divfiriieuluiii, the crop (ingjuvies) which id oki to the right 
of the median plane. The inlet and outlet are on the medial side. Within the 
thorax the esophagus is dotsaf to the trachea, The mucoue membrane is a strati¬ 
fied squamous epithelium. There arc many mucous glands and lymph follicles 
present. The miocularii muco&B is egHdiUy well developed with thefibera mostly 
longrtudinal. The nnireLaJar coat is composed of two layers., an inner circular and 
an outer longitudinal layer. Them id very little striped muscle in there lay-era of 
muscle in the chicken, Between the two Lay-era of muscle the Auerbachs plexus 
of nerves is we|] developed. 

The e Eunuch, comdstn of & glandular portion or pro pen triculoris (para gland¬ 
ularis} and the muscular portion or gizzard (para muscularis). The piovoutricu* 
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laris id on elongated, funihirm, lhick-wailed,, tubular organ, never greatly dirt ended 
It lies to the left of the median plane, related laterally and venirally to the liver. 
The spleen is related to its poaferior dorsal portion. ltd lumen is continuous an¬ 
teriorly with that of the oesophagus; posteriorly, it becomes quite constricted ad it 
Emptier into the gizzard, The mucous membrane carried a simple columnar epith¬ 
elium on the surface and many tubular glands developed within it which makes 
this layer of the wall quite thick. The tubular glands Are grouped id such a manner 
that several empty into one common cavity. Tbeae cavities art- ^eluII and each n 
on a wtT'iidl prominence. 

The columnar cell? lining the glands are arranged w that the one-third of the 
cell next to the basement membrane is in contact with adjacent cctb and the rc- 
maming two-thirds is free. 

Many lymph follicles are present. The muomiloria tnucore? is well developed 
with itH fibera arranged longitudinally. The muscle coat is composed of two layers, 
a thick inner circular and an outer longitudinal layer- The Auerbach's plexus is 
developed between the two outer muscle layers. 
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The gtcraM IB a dense, thi .ckrafrod, muscular disc with two snail orifices, one 
opening into it from the proven triciiiaria and the other out into the duodenum. 
The opening arc done together on the anterior dorsal portion of the circumference 
It is stunted hack of and portly between the two lobes of the liver. The mucous 
membrane, lining the ginard^ h thrown into ridges and is covered by a dense, 
homy substance which is quite probably secreted by the glands which He beneath 
it, The muscular walls arc very thick and heavy, with a tendinous center on each 
of the two surfaces. Three coals of muscle are distinguishable: a heavy, inner 
layer of oblique fibers, and a very thick, circulmy layer with an outside thin layer 
of longitudinal fibers. The gjawd hae a serous mein brans {peritoneum) covering it. 

The i gruitl intestine of the chicken consists of duodenum, jejunum and ileum. 
The duodenum leaves the giimid, backward to the right, and forms a loop, 

the flexure lying in lhr- posterior part of the abdominal cavity; it then continues 
forward past its origin to be continued by the remainder of the small intestine which 
is coiled between the abdominal air sms. The two bile ducts and two pancreatic 
ducts empty near each other at the termination of the duodenum. The small in- 
tea tines! are lined with a simple columnar epithelium containing many goblet cells, 
Valvule oonniventes are piueeut in the duodenum, The villi are well developed, 
between which are well marked crypts of IJeberkfihn. The glands of Lieberkahc 
empty into the bottom of these crypt*, and are very short. No duodenal or Brum 
dot's glands are present in the duodenum of the chicken. Lymphoid tissue is 
abundant in the form of ttodulet. -The limmul&rid uiudoAb is well developed and 
the fibers art mostly longitudinal. The inner circular layer of muscle is very well 
developed and the outer layer of longitudinal fillers is thin. There k an outer 
serous covering of peritoneum. There is no demarcation between jejunum and 
ileum winch are attached to the rooF of the abdomen by a well marked mesentery - 
Tboy are lined with sample columnar epithelium containing many goblet cells, 
the villi are shorter, crypts of Uebcrkuhn ait present and the lymphoid theme is 
not so abundant. 

The large intestines oocisUt of the two t«a and the colon. The line of de¬ 
marcation between the ileum and the colon Lh at the opening of the cm, The 
colon is short and nearly straight, lying ventral to the vertebra . 1 Leading from t he 
ileum to the cloaca. The. colon is lined with a simple columnar epithelium. Short 
villi project into the lumen of the colon (in mammals villi are absent in the colon), 
The due la of several tubular glands empty between adjacent villi. Many lymph 
nodules are present. The muscularis mucosa* is wall developed. In the ttjilhcLc 
coat the inner circular coat la well developed and the outer longitudinal layer is 
thin, An outer serous coat of peritoneum is present. 

The ceca are two blind sacs about 7 inches long, and their lumen is slightly 
greater than that of the Ileum. They empty into the intestine* at the junction of 
the ileum and colon. They are lined with a simple columnar epithelium with many 
goblet cells. The surface is covered by villi similar to the colon, and glands empty 
between the villi. Lymphoid timue ia so abundant that it almost crowds out other 
glandular structures. The remaining portion of the wail is similar to the colon. 

The cloaca k a tubular .structure opening on the exterior, and is the common 
opening for the digestive, urinary and genital system*. It is divisible into three 
ports: coprodeum, into which the colon empties; the next portion, the urodenm r 
into which the ureters and genital ducts open; the las! portion, the proctodeum* 
through which an opening leads from the dorsal wall to the bums of Fabriciua, a 
blind sac-like unpaired structure found best developed in chickens about four 
months of age. It has usually disappeared at one year of age. 

The liver lies in the ventral part of the body cavity and its parietal surface is 
convex in adaptation to the ventral and lateral walls of the cavity, but is partly 
separated from the lateral walls by the abdominal and anterior thoracic air sac*. 




THE QSCSl^TtVE SinttW 


m 


Thfi Jang pjrig oi the liver is lanj^EuiJiiittl. In front then? L u Jeep canty which 
corresponds to the periairdiiiffi and heart. The visceral surface is very irregular, 
but generally concave, and bears the hi I us through which vessels anil iiPrvRS enter, 
and bile ducts leave. It presents impre-wions produced by the muscular and jdand- 
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tilar portions of the ptomach, while on the right th^re ars im|iieninns for the 
spleen And small intMtitW- The ndaLivciy large gallbladder is on the right pos- 
terioT part of thus msrfhca. The gland is divided into two lobes, of which the right 
ia usually the larger. The ductus hcpatocjuticus estwids from the right lobe to the 
gallbladder, from which the duets eystiem* passes to the termination of the duo- 



942 


denum, Ck»e to it is the opening of the hepato-enteric dost from the left lobe. 
The falciform ligament lie* between the two lobes and is attached to the pericar¬ 
dium and ventral body wall. 

The pancreas is a long, narrow lobulated gland which lies in the interval be¬ 
tween the lwo parts of the duodenum. Two or three duels open into the duodenum 
close to tbs hepatic duets. 

The spleen i_- a reddish-browTi, rounded body situated doimily and tu the light 
of the junction of the glandular and muscular portions of the stomach. Its long 
diameter is about 2 om r 


THE RESPIRATORY ORGANS 

The nostrils are two narrow^ oval opening at the base of the upper part of the 
beak, their upper margin being a fold of integument 

The nasal cavities are very abort and narrow' and separated by a complete 
septum which is partly cartilaginous and partly bony. There are three rudimentary 
cartilaginous turbinates in each cavity, The cavities communicate with the 
mouth and pharynx by a long, sOt-tike opening. The very large naso-lacrimal 
canal opens into the nawal cavity on the lower part of the lateral wail below the 
middle turbinate benCj which place* the opening just above the anterior part of 
the slit-like opening into the mouth. 

The anterior or cranial larynx opens into the floor of the pharynx by a long, 
narrow aditus. The framework of the larynx consists of a cricoid cartlLags com¬ 
posed of dfuaal, ventral and lateral segments arranged to form a ring; the arytenoid 
cartilage composed of two small, three^-lded rod* which unite at a very' acute tingle 
in front, the ventral rod articulates with the cricoid and ossifies almost com¬ 
pletely 

The trachea is a long tube, whose cartilaginous rings are complete. It con¬ 
nects the anterior and posterior larynges. The trachea is lined with a ciliated 
columnar epithelium which presents many small saccular glands. 

'Hit posterior larynx or syrinx i larynx caudal!*) which is located at the ter¬ 
minal part of the trachea if also partly formed by the bronchi. Between the bron¬ 
chial openings k a ridge (or carina) and on each ride of this is an elastic membrane. 
Three. together with two Lateral folda, produce slit-like bronchial openings com¬ 
parable to the rima glottidia of the mammalian larynx. 

The lungs are relatively -mall and occupy the most of the dniwl part of the 
thoracic rarity. The cental surface k eon vex and present* deep grooves in its 
upper part for the second to fifth ribs inclusive, which fade out ven trail y T The 
ventral border in convex. The baaal border parallel; the sixth rib. The ventral 
surface k for the most part in contact with the diaphragm. The stem-bronchus 
enter* the ventral surface of the lung in front of the middle; in the lung it forms a 
dilation, and continue to the posterior part of the lung where it opens into the 
abdominal air sae. Within the lung ten secondary bronchi are given off the stem- 
bronchus: some of them enter the cervical N clavicular and thoracic air sacs. Ter¬ 
tiary bronchi ■ para-bronchi) branch off from the secondary bronchi and the dorsal 
part of the Htem-bremchus. These are ray numerous and radiate toward the sur¬ 
face of the lung to end blindly, from them pass innumerable minute tubes, which 
are beset with dilution* corresponding to the alveoli of the mammalian lung. 

The air sacs am thin-w idled hjl^. lined with a mucous membrane and covered 
with a serous membrane externally. They all form a meaas of communication 
between a bronchus and the interior of some or the pneumatic bones (except the 
thoracic). There are eleven air saa in all, and named according to position aa fol¬ 
lows: cervical, clavicular, axillary, anterior thoracic, posterior thoracic, and ab¬ 
dominal {all are paired except the clavicular which is m&efr ■ 
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The thyroid gland consist of two oval bodies situated at the root of the neck 
on each side of the trachea and Q^tsophagus in relation to the c wtinwn carotid artery,, 
just anterior to the branching of of the brachial artai^. They an? deep red. The 
parathyroids he posterior to, or may be in contact with the thyroid gland*. 
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The thymus is present and fully developed in young chicks, and it has the 
form of ik ]obu1ated structuio extending the length of the n«k. It rapidly under¬ 
goes involution and mav be entirely absent in the adult or old thickens. 

THE URINARY ORGANS 

The kidneys lie along aith side of vertebral column from the vertebral end of 
the sijrth rib to well back into the iliac fra*. They consist of three or four lobes 
each, are 4lark red in color and very friable. 

The ure tars arise on the anterior part of the ventral surface of the kidney* and 
parallel the long axis of the body posteriorly, to empty into the cloaca medial to 
the ductua deferens of the male or to the oviduct of the female. 

The adrenals are small-sized bodies about the shape and fire of a pea, and lie 
a prArna i the medial part of the anterior pole of the kidney. 

THE MALE GENITAL ORGANS 

The testiclaa lie ventral to the anterior lobes of the kidneys. The right one 
lie, again.-,* the dorsal part of the right lobe of the liver. The left one is related io 
the glandular portion of the stomach and the intestine. They are bean Fhapcd, 
pate yeliowish color and vary in siic in conformity with aiie of subject and the 
season On the concave border (the lulus) of the testicle h a flattened projection* 
the rudimentary epididymis, from it the very flexuous ductus deferens arises to 
pam backward and open into the cloaca on the summit of a small papilla just 
lateral to the ureter 

THE FEMALE GENITAL ORGANS 

The ovaries are two in number in the embryo but the right one disappear* 
soon. The left ovary in rituated in the doiaal part of the abdominal cavity attached 



THE CHICKES 


044 

m the dorsal wall, and ts -chiefly opposite to tho Inst two riba and lust intercostal 
space. It is in contact above and in front with the posterior end of the left lung; 
dorwIly r with the anterior lobe of the kidney; vefttmUy, with the glandular stom¬ 
ach and. spleen; and medially,, with the posterior vena cava. In the active state it 
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has a very irregular racemose appearance which is due to presence of ova in the 
various stages of evolution. 

The oviduct develops on the left side most commonly K but is present on both 
sides in the embryo: usually the right one send disappears, but a functioning ovi¬ 
duct has been observed fur both right and left .ddra?. The oviduct varies in ip- 
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pc^rtude according to ite functional state. Id the renting condition it i.i= n very 
flc.vuoiiH tube, which extends backwards against the doraal part of the left body* 
wail in relation to +h e ilium and ischium, and emptier into the cloaca lateral to the 
left ureter. Its anterior part h which corresponds to the uterine for Fallopian) tube 
of the mammal* has a slit-like abdominal opening m T this leads into Lhc widely ei- 
paiid^d ■fifiin dibulnm 1 which is succeeded by the narrow isthmus. This anterior 
part lies Immediately below and behind the ovary- REhiod this the oviduct Lm* 
mediately enlarges to form a wide, thick-walled tube which may be regarded as 
the homologue of the mammalian uterus. It is succeeded by a comparatively 
narrow portion which oiay be regarded :lh comparable to the vagina of the mammal 
This opens Into the cloaca by a dilatable slit lateral to the left ureteral opening. 
The oviduct is attached to the dorsal body-wall by a narrow fold of peritoneum. 
The wall of the tube consists of a serous coat of peritoneum * a muscular coat and 
a mucous membrane- The muscular coat consist* of two lay cm, an outer layer of 
longitudinal and oblique fibers, and an inner circular layer. The two layers are 
not uniformly developed throughout the tube. The mucous membrane is the most 
important portion of the oviduct as its glands produce the albumen, fibcH-mciubrane 
and shell. The mucous membrane presents longitudinal folds which carry sec¬ 
ondary folds on their sides. The folds are highest in the albumea'aieeretmg portion 
of the tube; further back the folds are not so high and tend to be trau^verw or 
oblique. The free surface is covered by a simple columnar epithelium with ciliated 
and gobbet cells about equal in numbers. The thick ucs* of thf= mens bran e is due to 
the glands, which are long, branched, tubular structures closely packed together in 
the secreting portions of the tube. 

The ova* when discharged from the ovary, consist of yolk only. FErtiliia- 
tion is believed to take place in the anteriuf part of the oviduct. In the middle 
part nf the tube the Albumen or * 'egg white" is produced and deposited around the 
yolk, the two being separated by a yolk-membrane, which is formed in ihe ovary 
before the yolk is discharged from the follicle. The shell is secreted by the posterior 
part of ths oviduct shortly before the eftg is hud. An air space is formed at the 
blunt end of the egg between the shell-membrane and shell 

THE CmCUIATOlY SYSTEM 

This system includes the pericardium, baart K arteries, veins, capillaries and 
lymphatics. 

The pericardium is the hbrtnwrous envelope enclosing the heart, which help* 
furnish attachment for the heart, and to lubricate it. It is attached to the sternum* 
and the falciform ligament of the liver is attached to it from behind. The serous 
layer h reflected onto the heart at the base. Ven trolly, the pericardium is related 
to tiie sternum; laterally,, to the anterior thoracic air sac and liver; dore&Hy, to the 
trachea, (FfHiphjijgua, and clavicular and thoracic air sats. 

The heart is the power apparatus for forcing the blood out to the lungs and the 
various tissues of the body through Lhe efferent v^l^, the arteries. 

The heart of the chicken is enclosed by the pericardium and lies jaartly between 
the two lobes of the liver and partly anterior to them. It is conical in form with 
its apex directed backward and slightly to the left of the median plane, T he ex¬ 
terior is marked to show the divisions into the four parts* right atrium and right 
ventricle, left atrium and left ventricle. The atria form the base, and the ventricles 
form the greater portion d the organ. 

The right atrium receives the Large veins, » posterior vena cava and two an¬ 
terior vena csvu by which means the blood is returned to the heart from all parts 
of the body excepting the lung*. 

The atrio-ventricular opening is a curved dlLdike opening* with concavity 
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mod ini; the valve guarding the opening is composed of one piece, a mu^ulnr fold 
attached to the lateral wall, the free edge projecting inward and downward, thus 
leaving the opening between the septal wait medially and the mu^nkrfdd laterally. 

The right ventricle t* thin-walled and does not reach the ape* n f the heart, 
The septum bet wt-to the l wo vent rides bulges into the cavity of the right ventricle 
which gives it a crescentic outline on a transverse: section of the heart. The pul 
monniy artery leaves the an terior part of the base and b guarded by the pulmonary 
valve composed of three wmilunnr cusps. 

The left atrium receives the h]ood from the pulmonary veins. The septum 
tjptwwn the two atria is thin and in ita center has n very thin ama B the fossa. ova lie 



VUrW, 

I, RUSE i=*n»Eid *FHry: f, A, .jrriM; {. 

tXjrrid; ii r H» tinrhuJ uu f> ; *, Mt WlwoMphalk 
fcrtHJf; h kn iilDtfifi# mu tmn\ R.T~ ri^hl VmtEielK 
£-V„ Ml Tn«ifieM 



fl* M-ltlilf ClKIU. Pn^Tw ftii.., . 

V EXIT. 

K i\M* ud rlgis -mr ^.1 iri ir t#f M, (, C loft Urd 

rkSl jviulu <rran*, J, l«ffc kvtLiirtTpluFir trank: I, Tlchl 
bwlikl Vudi ; J, Krta: hP, shJeuiimjt HTtenu, 7. r. Mi 
uS Elchi Trr-P rtv»L J, rs*h,i 9 , poiMW np% 

IQ. IHt iLrUitc. i(, mrw+rr JO. Irft t«b- 

Efidti 13 . ELf 111. i-rnlrirk: ^liJL Vrifti. [njLnir-rvuy 


The atrio-ventricnlar opening is circular in outline and b guarded by membranous 
valves. 

The left ventricle is thick-walled and extends to the apex. The aorta leaves 
the base of the ventricle, and the orifice is guarded by the aortic valve composed nf 
three semilunar cutfjw, C herd* tendineie ex lend from the edges of the mom branous 
valves at the atrio-ventricular orifices to the mnscnli papilla res nn the ventricular 

wall. 

The interior of the heart In lined by endothelium, which b continued through¬ 
out the vascular system. 

The arteries am the afferent vessels in the circulatory apparatus. 
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The pulmooary Artery k ft short irunk arising from the right ventricle And soon 
branches ta enter the lun^ 

The aorta arise* ftom the left ventricle. It* first branches are the right and left 
coronary arteries to the walls of the heart. The brtc±Liocepbjdie trunk branches 
from the left ride of the aorta close to the heart, and immediately divides into a 
right and loft brachiocephalic artery. Each of these divides into a common carotid 
and brachial artery, Th* common carotid artery supplier Lbo head and neck. 
The brachial artery (supplies the thoracic limb and anterior and ventral thoracic 
region. 

After giving off the brachiocephalic trunk the aorta curve?, around the right 
bronchus and reaches the vertebral column where it gives off intercostal end lum¬ 
bar branches which are paired vessels. Visceral branches are given off to the organs 
nf the abdomen and petvb, and branches to the pelvic limb. 

The cceliac art$ry p which is ringle r supplies branches to the gLandulfir and 
muscular portions of the stomach, part of the omall intestLne r liver, pancreas and 

spleen. , t . 

The interior meecutaric artery, also single, supplies the greater pari of the 

small intestine- a 

The renal arteries are paired and enter the anterior lobe of the kidneys. 

The spermatic arteries to the testicles, and the ovarian arteries are paired. 

The femoral and sciatic arteries enter the pelvic limb. The sciatic also sends 
branches to the middle and posterior lobes of the kidney*. The femoral and sciatic 
arteries take the place of the paternal iliac artory of the mammal. 

The posterior mesenteric artery b single and supplied the colon, cshtu and 
cloaca. 

The internal lilac arteries supply the pelvic wall and are small vessels. 

The middle sacral artery lb the termination of the aorta; it is a single trunk 
which supplies structures of the toil 

The veins are the afferent blood vessel* returning the blood to the heart from 
the lungs and other tiraues of the body. 

The pulmonary vetnft return the blood from the lungs to the heart; they join 
and enter the left atrium by a common trunk. 

The two Anterior vense cavhs 3 right and left, return the blood from the anterior 
part of the body, head and neck, and thoracic limb to the right atrium. 

Tlie short posterior vena tira is formed, by the union of the right and left 
common ihac vcina h just medial to the anterior lobes of the kidneys; it carries the 
blood from the viscera and posterior part of the body and pelvic limb to the right 

LnU The common iliac veins are formed by the union of the external and internal 
iliac veins; the common iliac receives the renal vein. The interna! iliacs are joined, 
by a communicating branch, medial to the posterior lobes of the kidneys 

The coccygoo-me«nteric vein arises from the communicating branch between 
the internal iliac v«ne and receives blood from the colon, cteca and cloaca, and pasac* 
forward to join the anterior mesenteric van. 

The portal system of the chicken oonssta of a right and left portion; the right 
portion is Conned by the union of the Anterior and posterior mesenteric veins, the 
latter connecting with the internal Lines. Before entering the liver it divides, one 
brunch euing to the right lobe <rf the liver, and the other branch to the left lobe of 
tile liver. The left lobe also receive* the veins from the stomach, duodenum and 

^ W wins, one from each lobe of the liver, ore very short, joining the 
posterior vena cave won after leaving the liver, and this is very rloee to the heart. 

The capillaries are the finest division of the blood vessels and their walls eon- 
akt of little more than the endothelial lining. 
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The lymphatics of the chicken consist of lymph vessels and lymph glands. 
The lymph g]anth are very small and are in the form uf lymph modules, which nre 
very numerous in the walls of the alimentary tract, and a few are found in the 
eertica] region, 

The lymph y«aela from the abdomen and posterior part of the body come 
together to form a plemi about the creiiac artery; from this lymphatic plexus a 
right and a left thoracic duct lend* forward to the jugular vein of itp respective Ride 
Before entering the jugular they receive the duete from the head, neck, thoracic 
limbs and anterior part of the body. 

THE NERVOUS SYSTEM 

The nervous system of the chicken consists of the some essential structures as 
in mammals the central nervoua system (brain and spinal cord); the peripheral 
system fthe spinal nerves and the syrepathetic system}. 

The brain ts composed of the cerebrum, cerebellum and medulla oblongata; 
ail arr within the cranial cavity, The epiphysis cerebri or pineal body (Corpus 
ptncnl}, a arnfl]] /uniform reddish brown mass, and the hypophysis cerebri or pitui* 
tary body, a small brown mass, arc .similarly situated to those of imunmak The 
ventricles of the brain are the same in the chicken and connected in a simitar man 
ncr aa in mammals. There are the twelve pairs of cranial nerves, 

The spinal cord is the direct continuation of the medulla oblongata but it is 
much Rmfiller, The central canal of the epinnl cord is continuous with the fourth 
ventricle. 

The spinal nerves are given off in the seine manner, having two roots of origin 
from the spinal cord, the denial root poHwtng a spinal ganglion. The spina] 
nerves are connected to the vertebral chain of sympathetic ganglia by rami com- 
mumcantes. There fire if teen cervical, thoracic, fourteen lum bo-sacral 

spinal nerves. The coccygeal spinal nerves are not developed as are the other 
spinal nerves, but the dorsal branches of s tew exist, 

The brachial plexus constate of parte of tire ventral branches of tire last two or 
tairao cervical and the flret one or two thoracic nerves. It supplies the thoracic 
Limb. 

The lumbe-sacral plexus is divided into two parts; the anterior part is bade 
up from the East two lumbar and a part of the first sacral; the posterior part is 
made up from a part of ihe first sacml and the three succeeding sacral nerves. 

The sympathetic system etmdstfl of the two chains of vertebral ganglia, The 
ganglia are connected to each other, farming a trank, and to the spinal nerves by 
nuni eotiimtimcantos. These chains of g&ngfia are connected with plexuses of the 
organs of the digestive, respiratory, circulatory and the urogenital systems. 
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coronary, 340, 312, 343, 72ft,, 
704 

ttHttttrrV'uml, $44 
Crfm-wlenr. 350 

diiiiftb 671, 694, 70ft, 7W 
913 

miuitoiL $7| H 730 

dan*!, 724, 732 
pliutir, 732 
v*Ur r 724 
literal* 731 
volar, 724 
MHdkal, 731 
vdUf, 725. 
plantar, 774 
proper, 749 73ft 
volar, 725 

doiaal, 344, 730.753. 795 
dnradia ppriiR 73ft 
rad, 323 

ethmoid nl, 631 
atfflii] coat. 677 
farid, 654 

tnnwit™, 053. 035, 663, 
722, 707 

fmcmL 730, 730, 772,947 
on&cfbr, $83, 73ft, 772 
deep, 683, TSft. 7SLP. 772 
[Mpwwr, 09ft 774 

frit, rff MHiH i'» ■ iC-:;i, 07$ 

front id, 723 
jjaii" lie, 545, 07i k 77ft 
UutrTMjq^Kfepn^t, 67*. 770 
Kijrtrp-cj^jjlniff, 770, 771 

ri&t 674 

gartru-brpmbr, 767 

gadm-Bjdcnie. 771 
(hated, Anterior. 364, 730, 
774 

boal-ecior 634 7T3Q 
JWmbrrbbijd, nnlpnnr, 373 
middle, 032, 774 
iMpALur, 441, 074.726, 77ft 


Artery or Arteries 
hypQfaatrie, 031 
Lted. 677, 757, 771 
iI^s-cmqELc, 72y. 75? 
iliac, e ireiiiciSrj, 635, 773 
fc*t*rbj*J, $35/730, 772 
internal, 661, 729, 774, 947 
iliRCft-feil lu/eJ, 684, ?3(3 
liHHwiihar. 634, 73ft, 759, 
774 

ibeipgr,, 35ft 

infraoTbltd, $fil, 723. 757, 
737 

LbtenMtrulid, 052 
interm^d, 372. 72$, 757, 770 
aortic. 072 
internd $27 
ictarosacouj, common , 66Q. 
724, 73ft 
dniBAi, m 724 
recurtebt, $33. 724 
volar, 607, 769 
ibnrua of 327 
labial, inferior, 055, 722 
dw-p, 722 
jupprfif’i.al. 722 
rbpcnOr, 055, 722 
lacrimal. 631 
I ary □(*■!, 649. 720. 700 
UiiaujUn 634, 721, 756, 737 
lumbar, 030, 03], 72ft. 753, 
770 

Inal nr, 602, 723 

mammary. 033, 730 
niuKtcnc, 053, m 
maxillary, externa), 054. 721, 
756, 737 

^Lrrrml, 653.723,753.767 
median, m, 724, 756, 763 
medullary, 22 
BMAtafn], acMa*ctj r 722 
anterior 652 

raiddtt-. ftflft. 723, 757, 737 
poateribr,,^ 737 
fcncbi»| r 35ft 

mwenteric, nn^nnr, 377, 
723.757,771,947 
P™tenor. 076. 72ft, 747 P 
772,flJ? 

metacarpal, 724, 725. 7&p, 
73ft 

dortjl 639, 725 
lateral volar, 009 
medial volar, $39 
RWtaterraL Oft], 732, 700. 
773,774 
dorad, $93. 732 
(r»t, &94 

plantar, dm, 732. 773 
anperficial. 773 
middle coal, 327 
inuacuki-phreiuc, 3*7 
naad p 722 
durnnE. 353, 723 
lateral, 655. 723 
Mrtnent* of fecour. 8$ft 
of homenje, 3$0 
of tibia, 63ft 
oblumior, 8$5.730 
M^kal, m, 374 p 726, 757, 

T&W m ’ 471 * ™ 

of bliddir, 572 


.Artery or Arteries 
of tKiae. 22 
of brain, 012 
of 1 )uJIj p 662. 774 
of rbtflria, 3S2 
of e^rpua cattraurn, 653 
of digi'.d nuluni. 071 
uJ diirtiiB deFerm*, 535 
bf exilomal cjit, H l j7 
nf evfi. J 

of Falhpdan luha p fidft 
oF first filiaLaJix, A? 1 
mteroal ear. 906 
of pelvic limb, 335, 730 
of periia, 5ft2, 7*14 
unUirkir d^rnal 666 
d»p, 774 
dumal* 774 

of trie carpi vobrt, $69 
of retina m\ 
central 661 

oF iccontf nh alnH* 37i 
of akin 1.417 
of BtbdJ Lciteatine, 677 
of third phriltitii, 672 
of tbbra«e limlij $62 r 723 
bf tJFtnpnJiura, 5)00 
of menu, 311 
of Vasina, 312 

of vascular itmir. of eje, SSft 
Pma^j-abopsaMl. 723 
afjfjtlidjrmc, axlenml, 331 
723. 767 
internd, 767 
ovarian, MS. 630, 943 
palabnr. 737 

E^2 V723 

paiurfeatie, 674 
pancEemtiei>niiuodeiLaf r 674, 
T?D 

pamtid, 34ft, 750 
irupcrior, 722 
pericardiarik-pbrewe, 347 
penned, 632, 774 
pcriOateftL 22 
prtoncal, G9I 

Ptl 76? I1 ® Mj ’ K4p 7121 1 ' f22 ' 
phrenic, 673 l 72§ 
Pjumiieo^bfkiiiipal. 757, TTI 
plantar, §91, m 
lateral, 731 
medial, 730 

pG^ijeal, 66$, $B9. 730, 7Oft, 

peepuSnc, §63 
profunda peedav 730 
ptemoid, 34s 

ptt%«l«al.fl84,63g, 730, 
730, 772 

in^Bl. S6E, 73ft, 774 

«+r 8«, HI, 

pyloric, 074 
radial, 77S, 753, 769 
anfeetior, 3§6 
ooUaleraL 723 
®*al cpllattral, 7$0 
t»*l*rinf, 666 
proitinaS collMteral. Tfift 
ramua rallaterdL* 72ft 

570. ars, TtV. 1ST.-71 


O' LX 


951 


Artery or Alterfe* 

ry-rriilJuL. 720 

aurmL l*W, 0S2, 730 
middle, (HI, 72$, 770, 947 
upbvtiALU. OSS, 730, 700, 773 
aaatic, 047 

Hematic, 533,585,72$*, 757, 
JTI.U47 
external, 8$$ 
internal, (178 
h[ki!1!lI. vrttraL 852 
Bplinic, 674, m, 767.771 
Hmicture of, 727 
UyJniiuiutoLd, SS7 
auhcMtul, 0-15, m 7M r 705 
BLiMLBfcud. 054. 723 

lubprhtiki, 054 

06% 723 r 763 
EUapraorbital, 001 
KipTHSt upiiUr, ■Th'^S 

BynN’mir, 026, 641 
tam*l | i&tmd, 730, 773 
iin'i!iu.L. OUT, 730 
perform Uuf, 601. 733, 76$ 

TTTUm'ELt. (MHJ 

temporal, derp, 737 
anterinr. 6*10, 77$ 
poaterior, 660 
iiggwrfcial, 658, 722 r 767 r 

r+'tjti uinl, 626 

itroTOHc, external. 647, 720, 
7M. 7i*i 

Internal, 64 H, 720, 756.760 
Ehaj^iefr-dorwd, 663, 723 
EhnrpMjn^KuiLiiL, 766 
thymic. 647 
thyroid. 720 
anten^r, 649, 700 
poalerinr, 050, 750, 700 
thvro-laryiiaeal, 640 
tibia), oJi6*Sor.0$l.732,7«1, 
774 

pMltiior, 689, 752, 760, 
774 

rpriiJTisijt* 601 

IncbeaL 766 

S uiuahic, GOO 
naj r 006. 725. 768, 769 
proximal rulliteral, 723, 
760 

UjiiiiiLLraJ. 6S2, 717. 779. 774 
uterine, 774 
anterior, 680 
[middle, 086, 730 
082, 730 

utfro-o-vanuci, 680, 729, 771 
vent cava P arrierinir, 775 
vertebral^ 046, 720, 756, 765 
ve*iqBd, $&2 
vwkt^niLilK, 882 
Arthrodia, 212 
Arthretogy, flffi 
rommJ-riitve. 240 
Articular firtiloRnss, 210 
Articulation#, 305*. See bIki 
J^ ttL 

AryHrpialdUbc fold, -531 
Arytenoid partllnftca of larynse, 
627. 548, 556, 500, 042 
Allah*al buna. 215 

AtLanEo-KWcipital uvensbrnae, 
doraal, 217 
ventral, 217 


ALno-TEDtricul&r bundle, $40 
«nJlrt, left, 637, <138. 946 
nHli t, 638, 635. 04$ 

Alriutn of heart, left, 037,04$ 
n*ht, 03% 945 
openings ijL 632 
veutncLilk. 4 56 46E 
Auditive l&be, $00 920 
Andilwy owirk^, 
lube. asBooua, 59 
Aunrlp, 032, m 
Auricular rartibfT, 503 
plrjfiu, .anterior, 874 
Au Lu r.ncnir pcTVOLia ayatem-, 850 
eraninBftErrHJ dbrinhu. 
850 

tl'.urufoLuuibar dfrWoa, 
85$ 

Axis nE lene. 891 
el cubit, TO 
nf jxlvii, 111 
optic, external, 885 


Biucn. tonjtitgiiiintl, of CKiim, 
426 

i if gtui colon,, 431 
of email teloe, 432 
moderator, of ri^bi ventri¬ 
cle, 037 

ffEiiy-MtMyfauH. 434 
Ham of W, m 
Biwl border of bonf, $J0 
B&oilar plums, 702 
tubtrolaa of occipital booe, 
47, 40 

Baku [wduneulk, S00 
Bicipital gfwve of bummi*. 87 
Hsriyrpid valve, 038 
Bifurcatiou of tnwb», 685 
Bfl* due^ 470, 475, 494. 498, 

common., 483 

Bladder. 417, 5$4, 571, 570, 
57$, 580 
(matron <rf. 571 
lateral lipajitriiL of 410 
seiddle Ufianipnt of, 410 
atmeture of, S72 
Bfcqd wuni of rumen, 457 
Blood-Tiwindar wystan, 02fl. 
829 r 718 

HJu.HJ-VKMli, 626 
My, ciliary, 887 
genicuJat*, iwtiml, 80% 857. 
866 

matnthklLary 78$, 30% SO® 
pineal, 80% -B57 
pituitwr, ft$. MO, 80!, 8JT, 
880 

rartironu, 793 
tritwom 89% 019 
Lkine qf Ikpiu, acetabulum. 
109, 152, 18i, m«35 
aeftnuHL 14$t 19$ 

uUriu^ 22 

(01^30,103, IBS, 081 
auditory, 80$ 
ami 31. 104, 185,031 
basiJiyoid, 68 
brvut-, 43, 932 

“’4AM' 


Bone or Bonce 

CBJ^ml, lift-. $3 
fourtb, 94 
intermediate. 93 
rtdkl.92 
wen no, 9 3 
third.tM 
Olnaf, 92 
car^ua. 82, &31 
CArtilage. 23 

rhrndeaL corr-poaiticm, 24 
chevron, 18$ 
clavicle, 1*6, 9$S 
sMkUaf-, 62 

frinipact e-iitwtancc, 21 

cooavic, of inaBdible, 67 
ecHLroid, S2, 984 

crtnmlih, 13!. ier, m 

dwcriptivfi wniui, 1$ 
deveiopmeot kbcI grovi’th, 23 
digit fd r 82, S3. 101, |62 
diKjtj jy^M Mi* 

disJo*', 2S°" 

end«»^Kn3 F 22 

*adotuj4>infttea, 52 
enihyoida, 69 

ethmoid, 50. 134. 15% 171, 
162 

eUmw-tuibbiawa. ftt 
ffcidid, 45, 59.171, 192 
fern or. 103, 112, 15% 101. 
183, 264, *35 

fibula, 103.117, IH 101,134, 
205, 936 

fibuicu -irsal, 120. 165 
flat, 2* 

fcoulal„H, 136,158 p 10& F 1DC* 
fcliliugua marrow, 22 
Lp. 103 
hock. 118 

hum*™, 82, 86, 1+6, 177, 
399, 934 

hyoid, 68j 140, 147, I0O F 981 
iliWiO^KM, 151, 16% 181. 

1T4G1W f 8$$ 

inaoBunatc, !$$, 104,101^ 181 
kBb^arieUlt 52, 134, 168, 

inciruliir, 30 

ischium, ICO, ICS, 151, 161, 
IBS, 303,935 
kemtehyoid. 68 
W, $2 

lfnixH~iTi 103 

Lacruii^64 r 189, IfiO, 173. 

198, $30 
LrmlkftLore, 860 
Eojmi, $0 

lymph-yMel^ 22 

malar, 04, 13$, 300, 173, 195. 
930 

nudkmaW 

mandihir, 6% 13$. 160. 173. 

195. $30 
morrow, 2i r 23 

BpACW 21 

137, IG% 171, 

inferior, 56 
m axiSlh-lLubmai, 65 
uicdulLoty arterw^ 22 
cavity, 2$, 21 
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Bod* or Base* 


INDEX 


Ai^nbnw. 23 
mcMwicrnuHi. 4$ 

^sSr m,mf181 = 

I™», 101 

BED All, NT. 161 

third, 9* 

m*bMtarntiiB F +3, W3 
rarLRU™l ( 104, 123, 162, 
LS*. 206, 634 
fourth, 124 
lAj*e fc [23,15* 

UtrFKi, 124 
midi*!, 124 
««md, L24 
ftfcuftll, 124, IS* 
tail'd. 123 

nufi.1, Sa, 136, ISO. 172, 1U>5 

630 

iLMo-iLubinnl, 0* 
nivaniLpur, 103 
imjfvm. 21. 22 
number. S3 

Mdpltal, 45, 1&|, 15*, 1ST. 

m.m 

candy]A, 4*, 74, 75 
de-v-Hrijmion t. 46 
of arm, 62 
of cranium, 45.131 
of race, 50, 137, ifi®, 830 
of Leg, 103 

pf IT-BJiUM 62 

of pelvic limb, 103,1*1, Lfl] 
131,203 

of akull, 45, 174. 169, 

19* 

Of ihrjr&rsr limb, 62. 14S, 1 S i, 
177, 183 
of ibnru 44 
ppw oordia, 710 
l^altne.62, 13$, 156 h E72, 
iU4,MU 

(Mjirtul, S$, 134, 156, 168, 
196 

(Wtflll*. 103, 118, 166, 1W, 
184, 306,036 
pil™, 110 

penodtul Hjftcrww, 72 
ptfKMtAlim, 21 

phjLlanjp*, 63, 86, 125, H6, 

iso. ice, ifli, mi, m t 

201 

S3,100 

Lb«d. *3, Edo 

pnpwrti«, 24 

pMuoiBlr, 21 

pwnumltB,*!, 13B r 160. 171. 

ISM, 830 
prana**]. 173 
pmstemucrv 43 

p 12Fmo M ' 1Wr 178, 

pubdrf,' 1U3, IDS, 151, 151,182. 

203 , m 
ntLArfra.tr-. 030 

rwUun. ??, S3. 147, 161, ITS, 

ml murmur, 22 
rib., 40, 130, 167, 166, 169. 
0331 

viRlr, 40 

antorrar border*. 40 


Bod® or Booe* 
rib*. uteraal, 40 
fOdiaJ grunve, 40 

davdtapmesDt. 42 
^xtrcnultfiH, 41 

flnftiin* 40 

*«d, 41 

ULLcrcfi^tRt ipim, 40 
LikraJ lurfue, 40 
aredi&i aurfAc* H 40 
tote k, 4| 

tKK4?nar bordtrs, 40 
■baft, 40 
*r*:Th:ij, 4a, 632 
extremity, 41 
tubdftk, 41 

twiribril extmdly, 41. 
932 

weniiB. 34, 129, 357 165,168 
K^puiA.^4, 14*. fftl, ]77. 

wwuDgid, S3. 10^ I2* h 151. 
156,101, mi.202,204.205 
dut^SS 
pcuism al, S3 
ihnrt,20 

idwirfder-blade, ft2 
wniiMt 21 

sphenoid, 4®, 132, 158. l?|, 
161 

■patsy aubelaiw*, 2| 
tlfcpq, 396, 800 

^ W. 

136, 

■tAlclUJT, 31 

fttyiohyioflcl*, 69 
*™i-104. 118, ICC, 163. IS4 r 
205, 635 

central, 121, ICC 
fihul*r. E20, ICS 
Sral. 122, 15* • 
toiMli, lS*. 355 

tocamf, 133, 155 

third, 123. 155 
tibi*], 120, ICC 
temporal, M, 137. 4*0, 170. 
160 

Miwlyln of, 56 
tbRli, LOT 


103 

lh™.44. 131, 1$7. m 
thyrohyoid**, 6* 
tibU 10^114.153. Ifll, 183, 
204. 63C 
PuaiLyEni pf, IIS 
tibftl Ureal, 120, IS* 
lutviLr 21 

loAbJite 64, I3B, 160, STS, 
C55, P3I 
dnrmn.1, |fl5 
VDfitnJ. 166 

Pb^82. 90, 14*, 178, 200, 
y«QA of, 33, 

^teW. 26 r 28, 133 f 15*, 
163, 185,931 
i^rassoiy pfrawoa^ 27 
anticlinal, *6 
iinrh, 20 

p fl l im, 27 

body, 36 

termed, 25, &, 166, 152, 
165.631 

isaw* 


fiooe or hunt* 

iJjaphTBCiiiitje, 39 

f*1», 2* 
fixed, 20 
for*taau, 27 
btrmal arch of, 27 
joint* pf, 2-46 
L L fjjAJJLCJLCJK ftf, 213 , 244 
lumbar. 26 , 34 , S 23 , L 57 h 
165 , 188^31 

mimimltAn' pnn«B« F 27 
in&¥Abl^, 26 
Mch«, 27 
pmCcaticmi of, 27 
BftCf a], 20 , 35 , 1 * 7 , 931 

SlrtllScr^B, 137, IM, 
164, 187, 931 
traniBvcrse |ihHrmt r 27 
true. 20 

ytuurAl rolpe, 29 

™*1a, 21, 22 

yoraer. * 5 , ICO, 160 . 173 . 106 , 
030 

widjE, 934 
yaJJuw mMTOW, 22 
avki malic, 04, 930 
BrAchid ytitia, 635. 862, 0*0, 
375. 94iS 

Hrithy^crih nLic aktdl, 195 
Bifijn, 78®, 060, «LS, 869. 94$ 

hlpod-vc^rli nf. 812 

Bcvnthi, A3*. 544. iSO. SM. MO. 

Lnt#r]i>huJjj, 544 
ftrurtufe ivf, 544 
BFiiEirhia] branch^ of IpnjHL 
*44 ' 

Bponchiolcfi, Inbilju 544 
nMfilraifln, 544 
BumoI ptcji™*, 09$ 

Butk, 917 

Bli|b of half, W® 
of antfamti, *01. *8B, 503, BOB 
™ l - W, 650 r 

Bulbar wnjuiM:4i.ya, **1 
Bulbua anrt», &4I 

Of [HT Li in, 504 

Twtibult, *13 
Bulla, IkfrimiJ 139 
tympardr*, fifl 

Buiullo. ftlrio-vrntriculaf, mo 
atlaiiLid, 3IB 
bdpitA], 304 

faxtatiabfraJi of tec *.pe bp»- 
*lui. 304 

a ^%t' ** ^ 

of bicwp* ffljnoris, 32s 
□f common digital nxltnaor. 
300 

of Kabnoiiii, 040 
npf gfltftrociMtiniiia, $40 

oE Laurol digit*] ^tenwr, 311 
of obturator iot-roi LiH. 331 
of r^Eofl. fetBorbi, 331 
ol! Brmmiejjihtarw^ua ftinw 1 ^ 
357 

of wnuteisdlnwiifl biwili, 
325 

□f tiblmik cm*nor, 339 
pf tnnp* bnwbii muxLe, 30* 
ovan*A, 609 




INDEX 


&S3 


Bunu ovarii, 623 
podotroehbara,, 31 $ 
subcutaneous, 256 r Mfl. -009 

«E supc rfM \i d ifiU&l den «r, 

343 

IuIjI IkM'llkl, 25 B 

supraspinous. 215 
synovial, 255 

' nf Eor&co-b radii alia mua- 
rfe, 302 

of LniremniTtiUii muscle* 
301 

qf|i|jMTft£iAl djptal flnXCr, 

of teres minor muscle. 301 
tfraitwiti-nc, 3'it 


Cxc.al Lmptwaiiofl of Liver, 433 
Ofwcolie fold, 42ft, 430 
orifice. 420 

Oci*e o, 4H, 473, 492, *04, 500. 
940 

Calcarine fissure, S73 
Caliber of great colon, 420 
(Miaul Buimu, 80S 
CalLfm-manciftal fisaum,. 805, 
£69. 666. 672 
C dvcOa JuajCffen, 571 k 
ninom. 575 
Canal, alar, 50, 71,74 
ailtneniajy, 387 
Carotid* l&l 
carpal, 3ft* 

Cent rid < I Spinal ptfrd, 7SO 
fl|7 

pifiilvlonl, 131 
ftu-fcivl, 58 
femoral, 323 
iitlrvifbikH], fl 
infium.nl, 

Lacrimal, 73 
osseous 64 
ri andihul &r, $7 
■Eimcl'icnpKBlLC, BOO 
of Owtoftr, $lT 
of tarsus, 123 
ofiLle, 49,7& 
pilatine, (JO 
parieto-temporal., 50 
petnirbaailar, 101 
pUETTiid, SO, 6$ 
sacral, 38 

iwnicLTwUr, «»ia, 903 
semilunar, of third phalanx, 
101 

spare], of voehl^a, 004 
supraorbital, 337 
tutnpctfal, 50, 70, 77 
VmbriL 27 P 39 
Canine («eth, 39*. 400, 451, 
m, 501 
deciduous. 403 
CanthL of eye. 679 
Capillaries. A2fl p 047 
Cnpmila adapo*a K *67 
Capsule, externtd, B!2 
ut>miu, of adrenal bodies, 
573 

of kidney, 80S 
of Uver, 441 
internal. SOI, $12 
of kidney. 509 

Of lai f M2 


Capsule of lymph nodule, 626 
of pmst ate, 6fl0 

of spleen, 444 
Card La oF fULflen. 402 
of stomach, 470, 506 
Cardiiw are*, mincrflcLal, 039 
IcOLreasaon ‘ T lUTtR, M L 
lobe o t Luikg, BSD, 557, S5£ r 
SOI, 6M 

Ou LC Li uf Lung. Sf 3 
npeaiofi of aluznarbi, 416 
plexus. 853 
sphincter, 410 
CarsOifnirn can: ii&fC, 44 
Cam™*] ter Lb, 502 
Carotid caniiI, 191 
foramen, l&l 
notch, 50 
pf03flL4, S25 
external, £51 
internal,. £61 

Carpal a rlic ular surface, 90 
canal, 30& 
pad, 025 

synovial sliceth of deep dtfii- 
t *1 flexor, 317 
of superficial digital 
flexor, 315 

CalbO-lnu LaCaFp nJ S*e, 224 
CphIW, also-, 510, Si7. &4fl 
uoulu^ of eafp 603 
articular. 210 

arytenoid, oF larvns. 627, 
MS, wife, Mfl, 5H2 
sun-nulnr, £03 
bones* 23 
earioiforfn 44 
couth al, 903 
Maid. 43 

cricoid, 52& P 5*6, 55« F 560, 
042 

tuoriform, of larynx, 660 
epiglottic, 52b 
epiphyseal, 24 

inieraryt^o^ld, of larynx, 
546, &60 
marginal, 211 
of Laryitx, S25 
of septum niii, 79, 53Q 
of third phalanx, 102 
parietal, of nasal cavity, 320, 
S47 

antifwn, 303 
thjrm&m, S4B, 356,600 
xiphoid, 43, 44 
Cambric, lacrimal, 630 
C&ruimilri ■ubhapialb, 302, 
407 

Cauda equina, 7B4 
Caudal part of sympathetic 
system.. 854, STS 
Caudate lobe of tror* 437, 475, 
407.S12 
nucleus, 31^ 
praceaa of liver, 437 
Cavernous plexus, SSI, 656 
sinuses. 701 

Cavity, uxiomiail, 412, 456 
arltrulaT 211 
cnetai, Of lAefRum. 43 
cranial, 77, 1427lBtL !78 r 10S 
glenoid. 66, W, 74, 65 
wl, 78, US, m. 176. 15*. 
617, M7. SSi. 648 


Cavity of lujnj, 531 
of Eunqth, 367, 147 
of rumen, 45P 
of tunics vaginalis, 664 
bf UteiPUB. 611 
umaqtpi, 447 
pc]^ P 152, HI, 450 
peritoneal. 413 
pleura] 536 
pulp, oE loeth, 307 
thoracic, 635, 550 
tympanic, 607 
Cavum tymp&m, 070 
C^fiira, 424, 472, 462, 494, 609, 
5H0 

Coll, Fifrvfr, 7SO 
fLuAstory, 916 
nlfartory, 017 
<>cnienC, of teoib, 307 
Center, tendinous, of H in- 
phnutns, 2fl9 

Central canal nf AiiLnalourd, 796 
Cephiilir part nf eympathellr 
lydejn, 851 

CereheLlar heml*pherr* r 791, 
706 

prduncUw, 707 
anterior. 796 
middle, 796 
traet, direct, 707 

iVrrbd S n-oii I'ivry fase-ieuiu*., 

71>4 

Cerebeltoepitml faariculua, 705, 
797 

deoeendinfi, 707 
Cerebellum, 701 p 703, SS7, 865 , 
3fl0 

Cerebral arackmoidda, 7A2 
dufa uiatcr-p 73l 
bemlsphrm, 7&I. 603, 858. 
SS5 , 671 

pfttuuri™, two, m,m r m 
pin coftter, 753 
Cerebrospinal faaricuEua. 796 
ftuM/7£2 
O^bprum, 605 
Cervical canal, 617 
enlargement, 7B4 

fiaUgltHPC], anterior, B5I, 

S66, STS 
middle. 669 
poflieriar, $52, $£4 
part of innpBlIirik sysleni, 
£51, Sfi4 r G&0 £BD 
pltiui, do«a3, £33 
vcnilnd, £33 

rihs, 031 

Cervix uteri 611. 617 

Chamber* L1 f rye, £01 

Cheek teeth, m, 461, m, 4ftl, 
461 r 471,. 4S7, 502 
Cb#k*> 447, 47fi, l£4, SOO 
Cheroital nomiHifttioB of bone, 
24 

Cheat mil, 017 
Ctdaxn, ^.760,803 
Chicken, aoftteimy of, 920 
Choanc p 74 r 522 
[ K Mi erinr 40S 

aJ£Sr*ndin«r, m, 046 
Chorioid, 337 

Jjtmnrt, 713, 900, 80a p 607, 
$12 

of fourth vaatride p 703 
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Chyle, 827 
’WElB f 62? 

Cpia, 90S 

Odiazy I:ms3v, 387 
Emrder of iris, $88 
ganglia, 831 
gaJVgbop. 8E8, 3*0 


ring, 8SS 
Cirde, fr&rouajy, *72 
WHMfttaa, foetaL, TIT 
pulmonary. 717 
OiirciiLitory aystem. 764, 7*2, 

Cirmht* arterineua, 65* 

C'uteni ehyli, 7lfl,755,778 
Cisternii, iubn^*chiK.Ml r 782 

Ctan.HLm ill, 812 

Clin**, 924, 020 
Cleft, vulvar r 612 
Cfkieid ptnc^oEa, uuerbf. ]p| 
pern fcto, L71, 191 
Oita™. 81*, 618, 02E,023,623 
prepuce of r 614 
Cloaca, 94<l 
ComytP*! ganglia. fii4 
gangUoa, 364 
Cochlea, 903, MU 
Cochlear un,5 
C-leUm iingiiB, £78 
ganglion, 004 
pCrmi, 864, M3, *73 
Cfriiac<^ci>«HiE«nc ganglia., 
w5 

Code IropTWHoii of Liver. 437 
(Mwoleiy 414, 432 
ptexue, 37.H 
Collate j-fll &mn r 871 
*u3ri of hoof, 913 
™*1, 626 

CollictiLpn far Lai ift 799 
ttmiaalii, 606, *00 
Co I Cum ftafiJii of penii, 691 
Colon, 472, 432, 4&S, * tO. 940 

gPemt, 427 

*ma1E. 432 
Color of ski n, 906 

FTftJr of spins] cord, 

787 

of f Pirns, 310 

rartftJ. 660 

white, of spinal coed, TH7, 
749 

C®mraiwu», anterior, of «fr 
bnun. 803 

gray, of spinal rord, 7S8 
hippoownpid, 307 
nf nostril*, 517 
of tuIvi, A13 

optic, m 

posterior, of rentirum, 302. 
003 

white, nf opine] to*d 738 
Compact mbitiniT of bone, 21 
OiinpinliTt anatomy, 17 
Concave border of huof, 912 
Coocbal cartilag*, $93 
Condyloid cpmnJ, 131 
ffllt, 88 
fossa, 46, 74 

ConkaJ papdlr of moglb, 447 
of tongue, 460 

CcinjugnLc diameter of pelvi*. 
110/112, 162 


of thyroid 


e&rti- 


Conjunctiva, 801, 918 
bulbar, 88] 
jiilpchinl, 631 
Cftsiinrtjva] a so, 881 
Coitus arteriosus, 836 
medullajifl, 764.783 
Convex border of hrwf, 913 
Goprodeum,, 040 
Coracoid pro*™, 60 
Core, ho™. 130 
Q&riura. 906, 9(37 
coronary, *72, &I4 
lamEner, 914 
of Iwof, 014 
of sole 914 
jffirieplir, 914 
Cwnem 830, 030 
C&tnu, anterior, 
cartilage, 526 
of &**rn[s, 519 
posterior, of thyrokl 
!&ge,528 
Camu&, g-real, of horse, 89 
middle, $9 
Of lalfflM, 810, 016 
nrnnH, 88 
thyroid, fl* 

Coronal divert jruSuhi, 144 
Comha gland'N of penw, 5® 

fwrtiata, 312 

Coronal fiasnn-, 859, S88, 871 
Coronary Iwrder of hoof, 010 
eimk 072 
Ocirium, 87^ 914 
groove of hrrtrt, 031 
of hoof, DIO 
pillars of rufmJi, 481 
pie™. 70S, S63 
*Lniw. 094, 774 
opening of, 633 

Coronoid of hum*™*, 8ft 
ppotem of mandible, 87 

°x* quAiMiemlna, 

Corpus illricMi 
808 

eattwum, SOI. 005. 309, *53 

tlTORUMCHEL fig? 

Of peftw, 591 
tu^t hiw, 691 
elibnrridia, 814 
luteum, 50K 
papillere, 907 
nib-Aicq, 006 

striatum, 312 
tfn E je*<jideuni, 793, 889 
G-jrpi^Se, nrha.1, 5(13, 5*9 
Ckirte* of thymua gland, 618 
Cortical tutatanra, 797 
of lymph nodule, 82fi 
Cortipopoatile fibers, 79ft 
Cnetal Jwroh, 43 
cartilage*, 43 
cavil'loa of sternum, 43 

®f tfeorade mtehnt, 
32, 33 
groove, 40 
pleura, 538 
prodv™ 983 
Cotyledon^ ttklu, 817 
GHaW tvntj. 77, 342, 360, 
300^ 198 

rogpan, 89, 74, 929 
■uttlTOB. 21& 


Crest, ■pnndyloid, S3 
fthmtiidsJ, 51, 70 
facial, 60, 04, 73 
frontal, 89 
external. 55 
intervenoiH. 034 
nasal, 01.02,70 
Jmr’hal, 47, 75 
’neeipital, 1? 
parietnE, 135 
* iienia], 47, 50. 60 
internal, 54,77 
petrosal. 53. 77 
ptcfyurnd. 60 

frnnl fi03. 509 
*arra3 lateral, 129 
tnbdian. 129 

anroiluner. of t!htp| pbalans, 
101 

ipheno-tHfripitnl, 49 
eternal, 933 

■Mprarondyloidl, lateral, of 
femur, 112 
medial, of femur, 112 
temporal, 137 
libill, I Ifi 
turbinate, doroal, 

Vehtra], 6Q 

litetHral, 69S 

Cribriform plate of ethmoid 60 
Oiroid eaHilajp?, 525, 543 56S 
600, 942 

Cri euthyroid membrane, 52* 
Cnno-jraehral membraor 528 
Crista aewtira, 0M 
ethmoid alls, 51 
Hnpffmvenlt-iruljLris, 835 
terminnliH. 6*3 
^mtibuli, 903 
Crop, 939 

Crown nf tooth, 397 
™ Crodate fieiiun-. 059. 800. 872 
8W, Crura fomirlp, S3 9 

nf rlitOfin, fit4 
f«b™im, Chis 1 aterab dext rum. 269 
maistnun, 2fip 
meiliale dextrom, 239 
rinkfllrum, 289 
of foroix, 012 
penis, 591 
Crypt^rrhinm, 687 
Oypteof yeberfcfiho, 940 

CTyatidlijve ln> *g j 

Cundfonn cartildgee of Urjun. 
580 

rnxtaw, 627 
Cupola, 904 
plennr, 640 
Cushion, digit nl, 910 
Cuticle. 909 
Cystic Hurt, 475 
CyUm, 780 

Dartwi «f acrolum, 534 
ttenduruM teeth, 390, 4 O 4 
Deeumatkin of antrrinr ne- 
uumdea, 70S 
H5f fillet. 794 
pyramidal, 73^ 704 
Mlciid tulieroaity, 8fi 
Dental alveoli, 00 
ptern*. ma*i33*jy, 833 

Dentine, WT 
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$55 


DcSf'CUt nf 5S7 

Ehuenplivs term*, 19 
Diagonal fiM|i±^ F 059 F Sfifl 
Diameter, cqniugata. of p*lv» r 

no, iS 

trwattrt**, nf pthrflL 110, 
112, I S3 

Diaphragm* ar.ll* F 732 
Diaphragmatic Hctlut, 427 
LLcLf of tikinl reflee? wna. 540 
Iflhe of lung, 550, AST, 56l. 
563 

pkura, 536 
DiarUirriar*. 2 10 
Diencephakni. 601 
Dig^itLVB qrwtua, 337, -147,477, 
434,490,930 
Digit ilI cushion, 916 
pad, 925 

lynqvial nticatb of deep digi¬ 
tal ftesor, 313 
of superficial diipt n-J 

fl«£ir 3lS 

DflKCtUr jnuj.nl la-. HJH-liJ 1 
liipln*, 21 

Diverticulum, cornual, 144 
i“Uta l!if oLifl, tMMJ 
iltiodmij, 433 
9 pm. 517 
ruji-hnl, 344 
phai^ngeum 4£fl 
poatorbiifd, 144 
prcpuHid, 60S 
riuburellind, 613 
VtntJiCtili of stomach, 490 
DobbfancrpM* llfflU. 11X5 
[Jn^um lingsr. 392 
J3 ucL nr ducljip nlfeular, tit 
lunge. 544 

b:ile F 470 F 475. 494 r 49S, 50S 
™maiv t 4S3 
HKhlfiu, 905 
eyerie. 47S 
txcpciotv. 335, 5® 
of bidbo-uretbril gland*, 
M0 

h(fp*tje. 451 * 

lacrimal, 682 
Sfcrttfemiifl r 615, 630 
lymphatic F right. 627. 711, 
740 

tracheal. 73t*, 770 
mandibular, 407, 504 
tiek. j Ni-liu , nniaL, 519, £32, 913 

nf huSbo-uiTthr&l flende, £96 
of ffiididynit. 533 
uf mammary gLaroie, 615 
of IcaricSc*, 533 
paitmAt]^ 437, 470, 404, 
493. 509. 515 
ac^rtwury, 437 

parotid. 4*36. 434. 4B9. MO. 
503 

proclitic, 589. 595, 59ft 
BcmidiYuliiJ. membranous. 
905 

KObbAguJ, 407, 504 
lubinixillary, 407 
ihora-nii 1 . 627, 710, 735, 760, 
776 

txju’luml, 713 
hucluli al icTTquirp. 533 
Durtuii artarinfli*. i> 11, 717 
defi-tam. 535, 597 


fKirCiii dfff-rr-n*, fold of, 597 
defe rente*, 531 
rUiiolyinphat icua F 905 
incinvtia. 399. 449, 524 
XAUIU4DL3, 905 
miblLqgueiEi pii*qf*», 480 
bu hlinsrualij majnr, 439 
ut ricilTfr-eattulnria, 904 
ttiuwu\ 476,717 
Duoden llI aDgle, 433 
ifqperauiioQ ill liver 437 
DuwlcfMKfllpp Md. 402 
Duodenum, 42 L, 469, 493, 509, 
940 

Dura m atari 701 
cerebral, 731 
riniM*» of, 700 
■THiul, 792 


Ejim 692. 023, 924 
external, 392, 919 
Internal, 903. 920 
mi eld It, 397 
Fctollter*] fimmrr, 071 
EcLoiai argi nal Impure, 305. 959, 

Ertcwylvun firwUM, 3?1 
Ejaculatory orifice, 5^5 
Elastic membrane of trachea, 
53S 

Embryology, 17 
EmineiHV, Imisis!, 135,141 
ilbo-peclineal. 109 
intaxooQdytoidp of Libia, 110 
OUcIlaI, 141 

Emmf ntm pnnrlur, 993 

taedjaltn, 79ft 
Ennoirl of iwth, 397 
KnirtlirDflu, 212 
Enceph aUm, 793 
End-Ufun, £03 
E-Jidqcftqclsqjn, 63S, 540 
Endnlympli, 903 
EiidirtktLclon,. 20 

Kndiwtaunip 22 

Endolheliuni of eye. S*7 
Entcuuargnnai 005. 059. 

SG0, 371 

Epn fljrlJuin,, 627. 639 
EpkPivdvki. ktff*], or femur, 

of bumeruflp ££ 
qwtfip]. of lemur,, 114 
oE bumrnw. 6e 
Eftidermia, 906 
Epiiiidvtnii; 691, 533, 506 
RTrqrCun- bf h 502 
Epidural ^oet, 732 
Epigastric rone, 413 
Enijfbdl Ly cn.il.ilaae. 526 
EplffJ-rtU*. 516, 556.560 
Eplphyj^w cjtrttbi^p 24 
rcr^as, £03 

Epiphyaia cerebri, 30J. 940 
Epiploic fornoea. 445. 465 
Ej.nlu-SLuir, M5 
ccirrwr, !CWl 
of lem, 392 
Equator of eve, 335 

Hlf >PfL* ftfti 

K4rrtilc limiLir of tirethra, 595 
Entol, 917 
tendon of. 303 


Eruption of torth r 405, 453, 
479, 4S3. 503 

411 F 454. 470 h 409, 

Ethmcndal creot, 51, 73 
feTiqrtUp 49 f jl, 7 l F 73 
51, 73 

meafueea, 53, 522 

uniUp £2 

EuitaqhuiEi tube, 000,920 
MBNua, 59 

bbAn’D^'&i orifice qf, 403 
Eacrctory ^1,335,503 

of buLhn-n m'i hrpl hI^iuIb, 
590 

fnMu qf Femur. 114 
Eve, 379, 913.1*22.974 
EvfrkdL, £64, 919 
EyHaabw, 9U0 
Eyelids, 379, 913 
third. 63 L, 913 


Facet, an ten nr, of lmryn± 525 
eoslalp of Lluacic Ycrtefirac, 
32, 33 
of tibia, 136 
poeteriox, of larynx. 525 
Facial canal, 53 
ctr.1, bo. 44, n 

nurlpifeP s 322 
tuienwt^ 137 
FBcle'r ffii t a of scapula, 34 
EaUnpian cub«, M6 t 000. 610. 
621. 623 

Falae noBlril, 262, 517 
TWfal corda 532, 560 
Fat* cerebri. 701 
Fascia, 256 

athdemin D.1, 209 

buccal, 257 

bufbLS&a 

carpal, 307 
coccytrat, 2ft! 

Cqcqrqnflvt>f lefr, 3^0 
cruxii, 370 
dm 256 
uf abetomeop 290 
qf fqreario, 307 
of head. 257 

of metecarpue and dicic, 

m 

qf mek t m 

of uhnuSder and ann, 000 
of thigh. 319 
digital, 320 
eiLdetlboraeic, 540 
fcme>nil. moctkl, 320 

Klu^cal, 319 
iliac, 310 
Eat*. 320 

Iqpihct'dqraal, 273 
meUtlan*!, 320 
of back, 273 
of forearm, 307 
qf bead, 257 
qf Inina, 273 

of raammuy rfliud*, S14 

of iruLDua, 397 

of wi 263 

1 ,( prlvie limb. 319 

of tail r 201 

orbital, 3S3 

pectoral, 297 
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Fascia, 319. 416 

prsinoaE, 415 
pharyngeal, 23? 
pccpria of iwcll, 26S 
KKiUl, 534 
Hpernu^ 256 
of abdomen, 2$y 
of beuoy 307 
of jEju^cal region, 310 

of U)d digit, 

30£ 

& f netk 

cif ih. iidiirr &nd *im , 300 
of thigh, 31& 

Ural, 320 
tempttfml, 257 

LfHJiJnTFWi* of IrULfVnwiU 
aMnnimsa muscle, 293 
Fawieulua, MtetHrJJo^livirv, 
7lH 

HKbfdkwlTiaJ r Tftfl, 7WT 
diwndirg, 7W 
impbrc^piBAi, 70$ 

^unutiu, 7if& 
donal kttgtittdiuL 713* 
nudoo^wr^hfHij. 797 
pymrnidal. 796 
Frmnrpil raiml, 
luniiu of cKrmAj obLiqnje 
abdominal muscle. 293 
Feneslrm rophle*, 80$ 
vwtitali Sftfi, 903 
Fiben p «rti«™niitc. 796 
of be&rt, 640 
Of niuniftck, 419 

^bfu-oartiiagM* Lntenmebral, 
313 

ofpnErLIa, 118 

Filimijp capsule of adfeiml 

bodk^ 573 
of Itldjujy, 5*8 
flf li^, 441 
*Wrt nf kidnr y 560 
of arrt*rB, 571 
Of viBOitm, 385 
Layer of pcncarijpiiiii 82g 
UKtahriDHt 3&L 
ri.hu pf heart, 640 
of interwutebral Bbpp- 
ramUgOi* 
aiteult of tendoo, 256 
Itmld of cy* 8SS 
FiJifcirm^papiili uf tongue. 393 

lateral. 7Bfl 
mnlul, 7DA 

Filura terminate, 784, 785 


$05, 859, 

pnuai, 859, 863. 872 
hippocampal 872 
ifiWflW, of lung, 550 
lateral. 805, $59 P 565, 571 
of oftfrlinj m P 488 
Locghudipal. of hnin r 7S9, 
791 

of cerebrum 804 
margmsi, 805, 559, 866 
IMfebtBif«ral P 871 
OOripi tfr-tsaponL $72 
palatine, 62, 74, 78 
Fwlpcbml.shl 
petrotympanic, £9 
portal, 437. 475 
preaylviaii $05, 860, S7l 
(ipJeninl, $$fi 872 
flublinj.biffi, SQ6 
aupramplf nind. 872 
Buprwylviazi, 5Q5 p 859, $66, 

Ufttuvw, 806 r 5S9 
of brain, 791 
of cerebnuEi, $04 

umbilical, 43$ 
ventral median. 7B£, 7$6 
rtemra, (fitobapuiie 427 
aigmpid, 599 
■temal, 427 
FIwcuIbj Few*, 191 
Floor o! mouth, 202 
Pali] rirculalioo- 717 
lung, Ml 
Fold, ajar, 519 
ary-*pidnllie, S31 
(WSHwlLcp 42$, 430 
duodEUiwEif:. 432 
f “tru-panc re ati c, 419 
genital, 416 

iter’;^- 393 

of dijrtui defthtu, 587 
of rnurou* membrane, $$5 
of akin, 906 
pf tmi r*va, 536 
nLmljKi-nMjcuiar, 462 
■cfoop, 386 

mmi, of abomasum, 464 
ai^npitl, $92 
inrbi Daip, dorsal, 523 
vtotful, 523 
niiituLiraL, latent 416 
mediae. 416 
valvular of c*cum, 430 
fcuLrieuiar P 532 


Fcmbna of bt-alp 807 811, 812 Foliate papiSLa of tongue, 393 

of FaUagw loboi, «B Follid^Tiai^^ 
of ov»t 7 l 609 lfcngual ( 594 

lymph, 028 

* ^ gk^ 544 

Fotiioofi ooch*ui„ 606 

FofwMB a1pjt paKEim, 59, 71 


F«niFP. 859 
Atlanta, 871 
calcarine, RT2 

EialtMfi-miiJTciiial, 80S, EL59, 
866 P 872 
collateral . 87 E 
caracal, $59, $46 $71 
entente, 859 P R», 872 
diagonal, 850. 866 
octoiataraJ, 871 
ectooiArifiiaal, $05, $59, 8M, 

$71 

wtmryL™fl f 871 


Fnrameii Lacefum, 47.59 a 74,78 
ladimal, 173 

InngnijiD 46, 74, 75 
mjt-ndiljular, 67 
mastoid, 5S 
BiBi^iLtaFT. 81.72 
teaotal, 65 
nutrient, 22 
of fenvur, 112 
of humcxiLf, $6 
of illuin, 105 
pf mri*j?arpiM r 97 
of arunda. 84 
of tibia, 116 

obturator, 109 K 112, 152, 203 
Optic, 71 
orbital, 49, 71 
OTbito-n>fuivdtifli, 134 
0V*tp, IM. 834, 717 
pul At in.-. 75 
actedar a 03 
fjoatertor, 61 
pcatgloDoid. 55 
rpfuadlltn, 49, 71 
sacral, 30 
wuiral. 129 
sciatic, greater, 233 
leasef, 2$$ 

epbefto-paiatipe, 01,03,72 7S 
■iybo-mjwrfoid 58 
supraorbital, 55, 69.137 
B^pratradilppr, 199 
InKlilrar, &0. 71 
vaELfc cavw. 289 
vertebral, 27 


oarali^, 191 
oraplmp. 445, 465 
rthnwkfai, 49 , 51 . 71 , 78 
IypQ S l0M 4 |,46,74,79 
ionavuni. 8!. By. 74 
mfnAftttaa, 60,73 

w. j«. 


vdIjt. of’ttLrd phiUu*, 101 
Fora-fDut, $2 
Formatlo telicdaru, 7$7 
Fomii, 790,805 
CO&iur.rlivw, 881 
vagmir, 612 
Fhsw, aaKabiJiir, 109 
anterior, pf ukuil, 78 
dttefkib, 613 
™wfrjffld r 46, 74 
DPFOQOid of hkllfKfUA. $3 
FLbjcoidal,5i, 7S 
oateciar, nf femur. Hi 
floocnlar, 191 
daodk of prni*, 591 
Hyalddps, 00] 
bjpopbjT»al r 49 
iDJtetefnporHJ 74 
iAtnoacdylnd, of franor, 114 
of tibia, 116 

inCtrpwkneulAf, 788.809 
Uerimal, external. 160 
lateral. 789 

of terphntm, Sl4 
maaaetetk. 196 
middle, of akuil. 78 
ulpcracoc, 8$ 
ovalia. 6$4, 717 
ovuiajtteb, 607 
paraliHnbar. 413 
pittdtary, 49 
posterior af skull. 78 
Pterygoid, 171 

SSEffioSS* 7 * 

teinpor3, 69 

tnxbaditerk. of femur, U$ 
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Fourth wrtridi, 708 
FovftL ulterior of fourth V r-ni¬ 
tric 1#, 790 

capitis of Femur, IIS 
detiLia, $1 

^ pt^KCNdea, 67 
t rieiilda, Labli, 3S r i> 

Freaum ling^, 3-02, 393 
preputial, 563 
Fk* of W, 013, 014 
Fref-itay, 912 
Fno-iatjU eresl, 69 
esteraal, 56 
^uuDpiH, 136, 141 
192 

region of ■kiiLL, 69 

ai mu, 55, 61, 14$, IT6. 196 

future, 56 

FroMa-lurintfl itituiw, 56 
Fjxniio-maiiQlfLiy opening, 61 
suture, 56 

Fnnic-KHlB&U* suture, 56 
FmaiMurbiDfl^ 61 
FuihIui retiouli, I5K 
uteri, 611 

FungLfu nci papilla or Coogue, 
393 


Oai>IUDDn r 47G, 497, 514 
GnrkH<, 760, 651 
ciliary, 651 
■coccygeal. 654 
673 

rocii nco-mwent«ie, 655 
1 unbar, 654 

mimic anterior, 676 

mp^tbeiic truok, $51 

dpherai, 651 

> j,crpJ r 654 

sphenopalatine, 617, 651 
tEonwl*. 666.664 
Gangbon, wrrical* anterior, 
651,864,66^878 

aw 

EHsteri&T 1 , 652, 864. £73 
ciliary, 813. 

«»OTfniL 654 
nerha^, 364 
geniculate, 622 
j :i E4 Tl- s.r- 1 1 ii-u:i i, H25 

jugular, 626 r 601, 867, 673 
mesenteric, anterior, 664 
pwieriw, 855 

nodosum, 326, 661 r 367, 673 
otic, $20. 660 
petrosum, 825 
MEOJIlLEmf, 813 

apkn*l,832 
spiral#, 906 
splanchnic, 454 
■taffalttm, 352 
Toftibulir, 324 
Ctrtaer, canals of, 617 
Gaatric lEnnc#sniab of liver, 
437 

pLaxua, 655 
anterior, 874 
posterior, 874 

Gwriro-pancreatic fold, 410 
Qutru^f^mic omantunx, 414, 

4M. 444 

Gditiooiu mimw *tf boa#, 22 


Geniculate body, medial, 801 
357 , S69 

ganglion, 623 
Genital fold, 416 
ortfidaa, 564 

feiiia]ff. €06, 615, 62L 623, 
943 

mate, 581, 536, 601. 603, 

943 

Genu of cotpui eaUtmum, 810 
Crfnu»l fissure, 650, 866,872 
U niKivjti ua» 212 
GsTdLf, pelviir, 103. 935 
shoulder, §2, 931 
Giatard, m, 940 
Gland or Glands. 364 
adrenal 573, 576, 577, 670, 
m, 943 
alveolar, 335 
alvealrt-iubtilur, 385 
anal, 511 

buecai, 382, 446, 464 
btiikhOHiTTtb^, 581,589. 59ft, 
602,604 
duet* of 505 
cardi Ik>:, u r Stomach, 421 
wpalj, 923 
ceruminous, 694 
eireuainaal, 511 

Cp5I f Of dlflitnl r.iJ-i.r.n 0(6 

compound, 385 
crieo-arytenoid, 938 

ctitahniuj, 93) 
durt nf, 365 

ductless. 365, 336. 449 
duodenal, 506, 750 
endocrine. 386 
fundiia, 885 
nf aE-omach, 421 
iuuif r 421 
lijemoLy mpb, 628 
Labial, 389, 447 
Ufiiitll. .8*2,018 


l2££&«- 


bn\MQ 

lingual, 394 

liver 487.472, 482, 495,312, 

,0 

structure of, 441 
lubulea «L 3S7 
lymph, 63b, 788, 788 
abomasal, 750 
Mil, 716. 762 
atlantal, 738,758 
atrial. 746 

■rillajy, 716, 746. 761, 777 
bttm^a*L71*.7<4,777 
apical. 744.777 
laft. 744. 777 
middle or dorsal, 744, 
777 

rijeht. 744, 777 
caul, 715 r 751 
□efvi|al p aa tenor, 712,738, 

middle, 712. 736, 761, 
776 

pofllmar. 712, 78$> 740, 
76L 776 

nperuid, 712, 776 
cceLiac, 746 

colic, #11, 761, 762, m 
witMernd, 73? 
coxal. 753 


Gland or Glands 
lymptL cubital, 718.777 
duiphMttiitic, 743 
duodena], 503.750 
epigastric 747 
femoral, deep, 748 
gastric. 7L5, 74S, 762 
E*P*tk, 716, ?sz, W2 
hyoid, 739 

iliac. external, 714, 747, 

m, m 

iliac. intern ril, 714, 746, 
782, 77S 

Mnuplnpttiitp 746 
inguinal, deep. 716. 747, 
762 

npvrflcial, 714.747, 764, 
762, 779 

intercostal, 713. 742, 777 
iwhl.iir. 71*. 7+8, 762 

I ' ejuno-iLcal, 751 
lirabar, 714, 746, 762 r 776 
mam man - . 714.754 
mandibufer, 711, 738, 753. 
760,776 

meet ia*tinalj_ 761. 777 
anterior, 718. 743 
dttul. 742 
posterior. 713,743 
too trait 743 

menrnterte, 715. 750. 754. 

762, 779 
nuchal, 713 
oE abdomen, 714 
Ol heart, 711 
of noek. 71K 
nf pelivfe limb, Tlfl 
of pelvis, 714 
of tbreck Limb, ?iti 
oft hoTWM, 713 
omasal, 749, 750 
pancreatic, 715 
piEim*LlH>ititwt1iiil fc 752 
paralumbar, 747 
pj/aph^v-ngt. 1,7*2,783 
parietal, 7H 

parotid 736, 753, 760, 776 
^"ricarmae, 74S 

^SSS!rij?7M, 783,7TS 
portal, 778 

prclemoral, 718, 752, 764. 
768 

prepertond, 712. 761 
prreeapular, 712, 740, T8S, 
776 

ptcOKoid, 738 
puLmnnan', 744, 777 
roetal, 7li, 751 
renal, 714.748,779 
tetLruJar, 740 
rhomlxnd, 740 
ruminal, 749 
aaeral, 714,746,778 
lateral, 743 
medial, 746 
apknte, 216,762 
atemal. 745. 753. 7<5I, 777 
anterior, 746 
Mipramamaiair 747. 779 

tareal. 762 

thoraek, 76l 
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ess 


Ci I amt or Glands 
lymph, vmtnl, 714, 715 

606,614. 61Sl 62 I, 

623, 625 

mandibular, 406, 454, 460 
504,037 
DiuiLLutv, 037 
mucuui W pharynx, 41$ 
nuaJ 32-1 

naao-fahlii, 447, 920 
of duodenum* 423 
of internal secretion, 3$5. 386 
of kidoe^A, 564 
oflujcibtfttint, 434 

of ffciq, 907, 900 
M email inlertline, 423 
of tSilr-J eyelid, OOK 
olfaetoty, 524. 917 
palatine,. 301, 937 
piixnia, 433. 475. 477, 463 
403, 314, 142 

parathyroids, 516, 554, 563. 
943 

pamrid. 406, 454, 460, 503 
Mwasory, 430 
preputial, 503 

p* Mtair, 531. 688. 690, flCti, 
603 

pylorir. of Btocuifb, 421 
renal, 762 

flahvarv. 40% 454, 470, 503 
WfcMtWM, 007. 920 
rapk 365 
ephenopteryguid, 93$ 
apleen.442, 4S3, 498, 515,042 
wtifingail, 407, 454. 480, 504 
iutmwilljwy, 406, 4$9 
sudoriferous, 307 
»W»1, 907. 020 
tarwri, 881 
thyruua. 043 


Wnpiul of hturvcru*. Hortki ot utenu. 61<0 

HurtLv lamina of hoof, 614 

coronary of hem, 631 
of hoof h 9 IQ 

doreal intermediate, 7$$ 
median, 7B6 
doreo-iabeFal, 785 
intertubeml. of huawrua* 67 
lacrimal. 90 


ionptudmaJ, of heart, 631 
mujsouLtjr-Bisirnl, 86 

of maun 457 
Of tihi*, 116 
□ptk. 49 
palatine, 61, 7< 
periaplic, 9S0 
pubic, 109 
reticular, 462, 4So 
nimiHO-Erlinilaf, 437 
supraorbital, 137 
vascular* 84 
Qreps anatomy, 1? 

Ground bonier uf hoof. 010 
Gubemacijlipo t**lbe, 507 
Giuiu, 380 

G triiRiciry rclli, 018 
ontane, 920 
Guttural pouch#*, 901 
ration, 74 
Gyri, 650 
ocrebellaj. 797 
cerebri, 701, 605 

Gvtw dcliT ni , .L% i 806 

aabcalLtwU, SOB 


_180 

hodte, 928 

Hemorrhoidal pfcra, BS8 
antetrnr, 8?1 
Hoir-fdlick, 003 


thyroid" S48, SM, 648, Hsin, «B. 909, 92d 


683, M3 

P^wwry, 546, 564, 563 
tracheal, 635 
tubular, 383 
lubulo-aivarjlar, 385 

UfethrvL 595 

latent, 505 
atenne, 617 
lygomatic, 604 

G land uLffH veelibulare* maiorea, 

$13,616 

mlpnrw, 613, 618 
Gluu diloridia, 613, 614 
ptnl*. S90, $89,804 
<itr nold Mlnly, 56,69,74, 85 
ivolcb, 86 

GLocwntluB of kidney, 660 
GUm-eiflitlallk fold, 393 

655Era 

Gluteal line, 105 
GompbHH, 210 
Granola iridii, £30 
Gtaublaf ions. arachnoid. 7>'5 


textile, 90S 
llair-streama, 006 
li atnulua pteygoideuf, $3 
Hard palate. 74, 389, 448, 477, 
484,500 

Hoad, lymph row la of. 7U 

u '"A a M* 

itmrtTMr of, 630 
Henuapfaere*. cerebral. Tfll, 
803, ssa, $65, 871 
ef cerebellum, 701, 70* 
of urethra, 605 
Hepatic deel, 441 
Jt™, 442.85$ 

Hiatus lorttAii, 289 
raophafeua, 359 
Hiloa of lunar. 641 
of Ovary, 607 
o( spleen. 443, 477, 4S4 
renal, 666 

Hippocampal eoaamliaurtj, 907 
RMiire h £72 


Otmf fiolymiu uf uhusJ mn^TET Ei jppwam puo, 80$, 813 
wmmwutr of spinal cord, Katoktry, 17 
766 Hock,ld4 


rami, 851 
auLwtahcc of nervou* mten* 
780 

of vpriial end, 786 
Great colon, 417 
Greater omentum, 445,464,507 


Hoof, M» p 070 r 024 
Horn*, 931 
com, 133 

of female uterus, 021 
of lateral, ventricle, $11 
□J spinal cord, 7N7 


Humeral articular Rurfacr. 92 
Humor, aqueous 891 
vltrcmue, SOI 
Hyaloid mobrua »l 
Hydatid ea icrmlnalee, 600 
Hymen, 832 
Hyoid pnxeaa, $6 
Hypogastric xuoe* 413 
liypog!o*Md forlraen, 4$ s 74. 

HypopHyeeal If***, 49 
Hyp^phyaka, 789, BOO, S02,857, 

Hypothnlamie Dudnu > SOI 
tegmental regiaa, 801 

lixDKZJBCAt feld, 423 
orifice, 426 
v* 1^ k 423 

Heo-rolic utifirr, 508 
valve, 609 
Ileum., 422, 040 

Hiac Uidldu of external oblique 
abdominal m uncle, 2tf2 
XBo-peottHfll eminfencp, 109 
line, 105 

linpireeiion, neeal, nf liver, 438 
cardiac of lun*, 541 
colic of fj^w 4S7 
duudenal. of liver. 437 
gaatjic. of Liver, 437 
reual, of liver, 438 
1 octave dmioH. fi I, M, 74 
Hicbaor t«th, 396, 309, 45l 
478, 498, Ml 
deciduous, 404, 481 
InfreciHiital canal, 6J 
far amen, 60, 7$ 
pouch, 022 

Infra temporal (mm, 74 
Infundibular rcceee, 803 
Infundibulum, 7S9, HW. 802, 
858 

of indaor teeth, 399 
of oviduct, 045 
tuba* UK-nuBC. 009 1 
luguimil canal, 294 
pouch. 922 

ring, abdfimmoL 292,204 

OKternal. 290, 2>4 
UteflAJ, 202, 20-1 
tubnftaneoLia, 290.294 
Inlet ot orbital ewity. 72 
of thoracic cavity, MS 
pdvic, 153. 161. IS2, 7t?3 

InactinLin-nre lefidmrm nf pectui 
ibdominiR muade. 293 
Interalveolar ^ta. W 
■P*«, 60, Ql, 67. 74 
laletarytenciid cartiln^* of 
larypa, 556. 5M 
lukcr-hraln, 801 
futcTcaipal ear, 224 
LbUmveranuji nm im. 701 
LnEerroudvbnuf ejii ulciwc uf 
itbi^uO 
fowa cl femur, 114 
of tibia* 116 
i nterowE n| epacca, 40 
Interdental apace, fifi 
InlenlijcitaJ pouch, 922 


INDEX 
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Interlobar Fi«puea of lung, 550 
IhLeirLobuLaf bronchi, .Vi a 
tin™* aes 

Intermediate: lone of kidney, 
500 

3nL^mnjj« ! 'qfcn? *niEa ( 25$ 
of forearm, 307 
of iiluie.il region. 3li>. 320 
nf h-pc, 320 

of Bhoddr^ 3QQ 
Interoofieoua membrane of leg, 
Ml 

space of Leg ] 03, 110 
of radius, 69 
tendon, 'AFT 

Ikitctpedunruliu' fa***, 780, 300 
Iriif-rhir^id >mc p 242 
In tmuberal gri-uvr uf humerus, 
37 

Imerventriculsr foramen, 803. 
811 

rteplWdp 

I oUxY^Jf*! fikn-agtUmM 

213 

f&rsmen, 27, 125, 126 
Intealine, 4*0, 4K2, 4U3, =JjS 
luge, 4ail s 472, iSH, 5011, M0 
MmL'tUE* erf, 433 
siuftii. 421. w. 482,4ua, eos, 
040 

[nlracumrom; pkrtrt, 70S 
Inn, 868,010 
Xscjiialkc spine, 105, 106 
Islbjnua fuLcnim, d'J2, 408, 440 

■ l-Si >| L :Lgl, 505 

■ if mala urethra. 51 ft 5 
of ovieluet, 04fl 

of EHWtJLte 580 
of Lhmdd fiend, 545, 5*3 
phiTFEWal. 4i0 


j£Jir^o-iiJiru. 432, 403 
Jejunum &40 
nta, 2014, 213 
abdiprlioil of, 212 
hddurlMD of, 212 
n.ri.trujaT Df4¥4WOtL 211 
fl&tabrwdtig-carpal, 223 
utfnw, 211 
ittlAhtO-.UCial.2L0 
& t] *l0 t-o-Drtn pi I id. 216 

bilii-winuLil, 320 
^UHiile of. 210 
carpal, 2Ki, 245 
ejufpci-nfcrtai’RrTwi, $73 
cart-ilseM gf, 210 
cavity, 211 
daondNk-atrrfta]. 2l& 
eirnHodoiTtkig nf h 312 
L-i*ccy*iMiJ, 215 
coffin, 230 
HHto-mlr&l, 21? 
eoato-elioBtiTTpJ, 2 ! ft 
£uaiartfwn*vwxe> 7 13 
newd Ji«vcrt*braE, 217 
crw>« 7 t(!i»id, 527 
crko-thvraid, 527 
di«4 0fjti 
elbow, 23] r 248 

eiUnsioQ uf, 211 
feiEiOhj-jjal* SLar,. 2$4 
faiiwtO-UhisL 337 
fetlock, 220 


Jijin t*, Ebroua liyer, 210 
lU'xwn of 311, 2| 2 
FV.W* of. 210 
Eliding mo venae it l&, 211 
hip, 333, 352 
hock, 241,253 
hjofdean, 220 
i r-EjcfraTpoL 3^3 
inlcn*nlraL 213 
iiitrJnGomuel, 220 
in If rmetarflipial, 225, $49 
in terneurai, 314 
interphaJangeel. 250 

mSd. 330 

proiunn], 330 
i ntersteriLai, 247 
mttrtrafUYtne, 21S 
knee, 233 

lymph-vowels of. 21E 
r! iiiiLihbuUr, 210 
nwts^JUT^iwelaJigeid, 236, 

240 

nkDvrmOfriii of, 211 

nerves of, 211 
of auditory osskEoft, HOC 
of larynx. 527 
,d prfvic limb, 231 r 252 
of skull, 310 

of thoracic limb, 230 r 247 
of thorax, 2] 7, 247 

of verts l mg 246 
pa*tcrtJ. 23$ 
radio-carpal, 223 
radio-ulnar. 223, 246 

Mbdkfl uf, 2l2 

warral 215 

sacro-iLiac, 2$l, 252 
shoulder, 220. 247 
fterul. 212 
mti&t, ®l, 252 
■urfiiw nf, 210 
synovial layer 210 
tetn|*>ro-h \ oid, 220 
temporo-TuaoctLljuJpr, 247 
thymiywcl. 538 
tibio-fibular, 241, 253 
tibin-ti™S h 241 
veins of, 311 
villi of, 210 

Jitgudir eruption,. 626, 061, S67, 


fCtp^KTft, 504, 674, m t 577, 
670. 043 
capsule or 660 
cwlkil mWthH of, $86 
ELbftnu r#pfful<i of F 5ftS 
wat of, 500 
fixation of, 507 
glomerulus of F 560 
intermediate nfbg of, 5*8 
left, 505, 575, 570 
lobulee of, 500 
Lymph-vessels ol, 570 
IciedullaXy HibstaJSrt, 508 
inUOnu* of, 580 
muscular coal of, 560 
right, 504, 574, 570 
stroma of, 569 
structure uf, 50$ 
vnaoe-l* mikd utne*, 570 

nre^tbt and si k «f, 507 
Knee, 62 


Labia vulva, 013 
Labyrinth, rocmbtriMJiit, 003, 
Li04 

of ethmoid bom*, 51 

iVMCuurt, 003 

f-h.li.vrint hino wisJI, 803 
Lucrimdf unimrii ! Un, S&2 
bulla, 130 
canal, 73 
a^utaa,64 
CEmtnc1s h ft80 
duels, 362 
fotnuuen, 173 

ftu*frO r CicU mriL, 100 
groove, 00 
lakr, S^.k 
pn4cb, 023 
prtxitw, 1^5 

fittmi, 160 

tiilvmki $4 
Lacbcals, 027 

Lact i ri'.-i !■ i - ducts, 0] 5, 620 
ipniu, 015, 620 
l.ake, Lacrimal., 660 
LaitdjiB. bafiali^. 387 
ebmocifiilluii, 3S7 
cribrosu wlcnr, 3$5 
elaatica, -bHi* 

Eitfftfld, 2i 

fuses, 685 
horny, of hoof. 214 
ioterua, 2E 

Is ter alia of ethmoid boa®, 01 
Isycr nf hnn-f, 214 
limitana, SS6 
iiioduLLary, 7tf7 
of cricoid cartilage, 525 
of hoof, old 
of nOri^iU, 519 
of thyroid cartiLage, 525 
otoaaa, 463 
propria, 385 
■piralis omca, 004 
suprarbunoidea, 687 
ternsiojdiii, -$03 
■UrnMn-rTaftlis of ethmoid 
bone, 171, 122 
of palatine ixjne, 172 
VMCuloft*, 68T 
Lwninar corium 014 
Laryngeal VHUli, 532. 580 
Laxy^nx. 524 r 546, 550, 500. P4S 
snterror, M2 

arytenoid csjtiLages, 627, 
546, 556,500, tiS 
oartiLagf* nf, 525 
cavity gf, 531 
cranial, 'M2 

cricoid cartilage of, 026, 648, 
558 500 942 

cunf ifnnn eartilagrt, 50$ 

find, 525 

interacylenoid cartilage of, 
550. 580 

tat^ral ventricle, 632, 540 h 
500 

roembranoa e^ 527 
middle veolride, 632 
mikcoux btembraOE, 63$ 
paatarier mmpflftinpni, 533, 
9i7 

veeaek and oeirea, 533 
vestibule of , 532 
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Layer flbrpue, af perjcmthun 
639 

Euninu, o[ koetf, 014 
parietal, 386, 414 
BftniiM, « ptrieiMium. 02V 
viar-rrrtl, 336 414 
of perkaidum, 629 
LpmniArtiB, 7!H 
Lena. oyatdSmc, 301 
fibrn, 802 

LrnUeulil nur'ltu.i, HL3 

E'fl.pLI.bu uf UlJIflLjr, 450 
LijtaiiwnE. or 1 Jtgarnc hCfl, 231 
aiiiwofr, of nip iuiell , 235 
nf prepubit l*nd<»n 2l>S 
alar, £46 

ftilh iclur r LVl 

dipt**, dktd, 303 

pfuXlEnai, 303 
dorsal, of eerpOiL 307 
of let 320 
of iWius, 24B 
vd|*t Ol carpujL 303 
nf Fetlock, 303 
arytenoid, Iyumni, 528 
adapt*],, 2L7 

aE jlilh. 1 , derail, 2 lfl 

miOii, 210 

b™4, «T Utam 4 IT, 616, 
617. 023 

Mrp*], duraal, 224 
l*l*r*i 234 
aedfcL 234 
rnlar, 224 

c«idi(«, of liver 440 
check, ?4 2 
isLfmor, 234, 317 
Of deep difHihl flexor, 343 
■ubcafp*! 317 
iUpflrW, 3 IB 
«4IiVr«J. 2 E 1 
of coffin jr.iLni, 230 
of fetlock joint, 226 
of EoetAeMpQHpb^lmitmi 
joint*, 240 
oF pMtfn joint, 230 
cOtiJ U**]. 2 if 
easily. 440, 407 
wwiMtertial, rmdiete, 210 
MWfeHtJfMVliFM, ilor^nJ 213 
enieiat#, of stifle joint, 240 
dunal, of hock jtisnE. 243 
at intecphJaimsal julnc*, 
252 

d<™-**puUr. 27S 
fidrifortn, 440. m 
femora-patellar, 235 
Haicrn-phr^pjc, 410 
nepito-nual 440 

ilio-LlItnbar, 233 
inferior aJuck, 317 
200 

vntcrchGEKfraJ, 210 
inteodijpEnl, 250 
flueute, 251 
4utkl, 7SE 
iplrroweent*, 211 

of rgf-e&Ffitt, 223 

of tibia! and fihujjir Uiul 
bopoo. 344 

iptennuMkinn, 220 
i □tflmfwwsue. 216 
intra-anieialar, 2ll 
Literal. Left, pf !iiw, 440 


nt or ligament# 

Uterd. of bladder. 416, 572 
of carpal }nintB, 224 
pf rlltnw joint, 391 
of hock ioiat, 243 
of stifle- iuipt r £40 
rijjht. nf Liver. 440 
Inn|ciLi:iJm!||, denial. 213 
vfptml. 213 

modial, of tu-rpal joints 224 
or el bow jogot. 223 
of kook Joint, 2*3 
of itiffe joint, 2JU 

mnarajpaJ, trtitMm, 225 voter of □ 

ZS&Z&fax 16 ' m ^~ t * £ 

jLiipenwry, 233 
of pjfdiNurj mdUIcl 900 
of eartilftfiE* of third ph iLua 
233 

of luSEi □ joint, 230 
of dam . 210 
Of ATHOt, 36S 

□f fioiilar t eltm. 1 booe. 246 
pf bock jraipt,, 242, 244 
of Urpi, 527 
of brer. 440. 40? 
of pock, 237 
□f oraiy, SOT, 523 
of petioc girdle. 232 
or pf.ntoociim. 414 
of stifle joint, 235,230 
of Itblai laniaJ boo#, 244 
of ventbrni, 2L3L 246 
palpebral 900 
palmar r 235, m 
JT^Tiartieular, 2L1 
pwicArdjafi^pkreitie, 762 
[khaluifo-Kuipakrjeao, 231 
pt Miter, of bock joint, 243 
puLuDbary, 636 

radial, 335 
radiate. 217 
erartp-steniel, 2L0 
round, of Wilder 416, 572 
of hip joint. 233 
of bvpr. 440, m 
of utanu, All, 017, 623 
(Urno-LliftC, durwiL 232 
Literal 233 
vonlfj, 332 

232 

■eroUfcL, 464 
•ermji, 366 
vcwuDObdcaP 220 
eollaWjHS, 238 
cnipiie, 229 
dtcn h 22B 
dirtftl. 2® 
middle, 220 
•hart, 331 
•traigti. 226 
wpedkiil, £20 
fl*iaj*n*>ry r 3i9 
■ternil, intAFfi*!, a 10 
WCTBO-pefurwdiK, 7|0 
luncerb*]. 324 
chock, 317 
nubtaml, 242 
ntpenpr cheek, 355 


Idtament or IjramMit* 

SOMLOIoLdraP, 320 
ihjTu-cpjijk.ub. $28 

trutlifjt] nnnulnr, 535 

ii-acuTv-ri-Bo, of atUa, 247 

of carpun, 000 
of FadiuHiEinar iJtlculatbnn 

vajppd, 256 
VAntrieolar. 530 
™*1,520 

h*.t>m joint, 23 j> 

— _lova,2E4 

l4ltlHIM!ilEulti arteJinfluiU, 6i1, 
717 

denlLicu]*twra. 764 

nutba?, 3 L4 

P«*.mBt!ini IriilLt, H07.8S6 
■pirale tochlm, 905 
Lino, dLapkrn£[nntk p of plsiiril 
rtflitcilon. 540 
pluL^id, 105 
dio-pectineai, 106 

mylc^hynid, ?0 

of plrLud Te.fljwtboo # 540 
papflito*!, of Lihia 115 
nH.’nii], of [Jmrid refledian, 
■640 

EertPmal, 110, 412 
Vfcrt*h«J. of plrurnl rafter 


■ tip raep 1 n o ui, 314 

lu «PM«ry s 207 
nudeular, 331 

of &qum, 436 


iioD r 546 
while pf hoof, 011 
Line* nib*., 290 

I^SuefikDO-ooditaliii, 640 
Linjoil folUelfA, 304 

piucffl, fls 

LinEuIn 796 

Up*, m.m r A77,4^m 

liquor follkub, 008 
ptricpwrjj], BM 
Nmut, 546 

Liv*r, 437. 441. 472, 432, 4P5 r 
633.046 p 

Ube or Lobe*, npicej. ftf jung, 
5J6, 557, 55S, 56l r 653 Gl 
c*idiw, of IPiifl, 560, 567. 
553 501 563 

j4 i™, *37, 476, 
497, 512 
«k^]]*t, 797 

eti^hrj^guaUc; of Lun^, mo, 

Laten^edi*^, of ]*,□*, 544 
556 557 50 E 

rtWhtui, 497, 460, 
of Luikg, 650, 657, Ul 

Pf Chain □’.ryry ffliuwbi r 016 

of pnartflie, mi 

of th>pnw (lahd, 646 

of thyrmd iluid, 545, 646, 
5A3 

of unttu-a, 605 
pirifoRn, 604, 800, 572 
of hrwn, 706 
Lobular tppneLblw. 544 

ofLLvitr, 44 L ' 
pulmonary, 544 
Lumbme enlru^i’CTMnt, 705 
5aJt*Li*, 554 


iNBfiC 
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Lumbar part sympathetic 
■yatem, $78 
Lumbop-coOUl mob, 280 
Lumbo-eacral plexus, 845, 863. 

m r &n, 018 

Lung, $W, 550, 654, 667, »l, 
043 

idr-sae# In , 042 
alveolar duet* of, 644 
ILP4X of, 543, 544 
apical lob* of. 550, 557, 558, 
561. 563 

M koeder fiif. 54$ 
t>p-» cf h 545 
body of, £44 

bronchial branehasoF 544,042 
cardiac ^mptt^nDH of, 541 
loh* of, 550. 657, 558. 561. 

653. 

Botch of, $4$ 
color oF p 541 
wAtl surface of, 541 
diaphragmatic Lob* of, 341. 

5$7,56L563 
dorsal border of, 547 
f total, Ml 
form of, 641 
hilu of, 641 

jftterinlj*j fcflPiro* of, 550 
mtennodiate Lobe of, 544, 
560 r 667. Ml 
lob«a of, 550, 567, 541 
lnhiLUtinji uf, 544 , 554 
3ympti-vws*l* of, 544, 545 
meaL&alinai surface of. 541 
root of 644 

VEfitnJ bunl*f of, £ 4 $ 

t««li and mti m of, 544 
Lymph, 537 
duct*, tracheal. 739. 776 
follicles 628 
jiodw, m 
nodule#, 638 
sinua central, 638 
peripheral, 628 
vr«tl», 827. 043 
of .abdomen, 714 
of adrenal bodiw, 574 
of b\vid*r, m 

of bone, 22 
of cerium of hoof. 916 
of Fallopian tub**, fl(>& 
of bead nod neck. Til 
of heart, 640 
of kidney#, 670 
nf Uttct, 442 
of lung. 544.546 
of ovary, 609 
of peine limb, 716 
Of pet via, 714 
of penis, 592 
of akin, 807 
of #pwm alic cord, 588 
of teelieles,, 584 
of thnrarie limb, 719 
Of IWax, 713 
of ul wia, 613 
of vagina, 813 

Lymphatic duet, right, 837. 
711. 740 

lyFEeni^ffp, 710, 735, 760, 
Lymphncyi**, 628 


M .tcjujH^oriC aJiatoEny, 17 

MaeuLir &cuatic* 905 
M*U*olin b. Lateral, of tibia, 117 
medial oE tibia, 117 
of Libia, 117 

Mamm-LUry body, m, $02, 
869 

proeeaeee, 27,40, 184 
Mandibular cand, 07 
dart, 407. 504 
foramen. 67 
notcb, 87 
spara, 80 
Ufltk, 404 

Manubrium stemi, 43, 44 
Mudml cartilage, 2 ] I 
fissure. 803. 659. BM 
pole, ftB 

>largn pJiCalLia, 421 
Marrow of bone,, 31,22 
spaces, 31 

Manacicnc futtA of mandible, 

m 

Mastoid border of occipital 
bone, 48 
foramen, 58 
proem, 57 f 70 
Matrix of hoof, 914 
M "-■fflliry dental plexus, 818 
foramen, 81, 72 
proraw, 195 
nwLon, 72 

ainut, 80, 144, 159, 176, 198 
inferior, $0 
superior. 81 
Lee lb. 403 
tuberosity, 81 

Meatum, aOCLiatie, external, &7 h 
S92,893 
internal, $0, 904 
ethmoidal, 51. 632 
nasal, common, 63, 531 
dorsal, 66. 7i. 521, 655 
middle, 65, 79, 521, 555, 
560 

ventral. 65, 79, 521, 358, 
560 

Medial roko&dy Ip of femur, 111 
malleolus of Libia, 117 
supraeondyloid craft nf fe¬ 
mur, 112 

Mfidjaffiiaal pleura, 535 
septum, 633 
^atr, middle, 6$8 
Mediastinum then™, 5$5 
Medilaleral figure, 871 
Medulla oblongata,, 780, 701, 
79$, &56 d 055,869 
of thymol glimd. 546 
MetluJEarv cavity, 20 . 21 
con'll, 818 
lamina, 797 
iubet a&ee, 7&7 
of pudicqalboddw,573 
velum, 706 
anterior, 799 
posterior, 709 

Mcmbnana bjufl-iLarm, 905 

nklstans, 381 
propria nf middle cir. 898 
lytnpani, 898 
veeLLholarii, 905 

Msmbmiw, atlabb^mpiiiJ, 
ilnraal, 317 


Membrane, ailanlo-opntidtfcL 
Ventral, 217 
cricothyroid, 526 
erieo-tracheal. 538 
elastic, oE Irache*, $35 
fibrous 3W 
hyaloid, 891 
interosseous, of lag, 241 
obturator, 23$ 
of larynx. 577 
serous, 386 

synovial, oE carpel joints, 224 
of dim* joint. 333 
of bip joint 234 
Thyro-byoid, 528 
Menshraonus Labyrinth, 903, 
904 

Meniugee, 781 
Mpnipm*, 711 , 237 
itentnl foramen, 66 
Meridian* of eye, 885 
MmaLievphmbc a'kuU. 196 
Mtwnoophalic canal, 800 
Mesencephalon, 800 
Mtttntrrie ^anglioD, anterior, 
854. Wfo 

posterior. 855, 365 
bLexiu. aiklerior, 833, 871 
pOate-riaf, 86$, 070 
MnnenlATT, 414 
colic, 414, 432 
great, 414. 422 
Moncolna, $Il 
Meaodundequra, 423, 506 
Mtflogulric lone, 413 
3ltaorcluum, 606, 687 
Mraaccdiw, 41$, 4$$ 
Meenealpinx, 809! 533 
Xt^Uindna, $55 
Meeol hebum. 386 
Meeovarium, 807 
Metacarpal pad, 925 
MpLatamaJ pad, &35 
Mii-Towopk anatntny f 17 
M>d4mia, 800 

Moderator btndi nf right 'vrjt- 
irick, m 
odx>li3Bi p 904 
Molar teeth, 396,401 
Morphdlngy, 17 
MnLw Sbrai, 829 
nucleus, do real, 829 
of fifth nerve, 796 
raiM, 83& 
mi uf fifth nerve, ‘796 
Mouth, 387, 447, 484, 400. 036 
cavity of. $67, 447 
Hoar nf, $92 

tout™ mrmbraae of, $67 
Mucous <w*t of bladder, 572 
oF Fallopian tube*, 509 
of kidney, £80 
oF small Intestine, 433 
of itomKrh, 420 
of vigjna, 612 
tnembranee, 385 
of abomafuffl. 468 
of ductus defereni, 366 
nf large intestine, 4$4 
of I ary nv. $33 
of mouth. 387 
of now, 632 
of ereephefua 
of 4B8 
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ifufOQa CirirtntiTlflCfl Of bhimni 

of r?ticuEuM of atomaeh 
46a 

of runurti, 452 
of Minin-nli verirlrs, 588 
Of HiirdL uilMlqr, 423 
of tongue, 30® 
of trerW, 535 
of nurtm, STI 
of urethra,, fi®5, til 4 
of uttrus, <11 | fe SIT 
of vulva, 613 
tytnMBjp 900 

Muciw, 385 

Mivr[i> or % r A 250 

abdominal, £80,351.363, 370 
abdurlar crura putffjdr, 38Q 

S li qumti. 38$ 
uck.694 

poUifkii 1 i|*+w Vt bppQEialiJ! 

palllrk 377 
I^kp, 37*i 

iwcowfy ilnirturra, 255 
jn'iion iif, 255 
adductor, 338. 358, 367 

digit j quin 1 1. 377 

nwundi. 377 
ten n~>rti, 3112 
haUuebi, 3*4 

of mand awl fifth digim, 
383 

pnSLir is. 377 
anecnirtui, 306, 365 

Afir ii fajjin.t. S f M 

arrrc-tfMT* pifanim, DOS 
liticylsrin tenu, 357 
«j^iok3nii tfmftfraiw^ 

ftttirhiEWDtfl of, 254 
utricular, -804,616 
anterior, 364 
top, 865 
totiL 864 
posterior, 565 

bcEJof. $54 


hrwrJiii, 304,3*55,374 
t fno™, 324 857. 367, 386 
biprnnit*, £55 
biV4 mar Ctrriciiiv 275, $7& 
bk»d BLipply of, £55 
btvbiklitf, 305,305, 375 
bf*ehio»pha3irtts, £96, 332, 
362, 344, m 
tadftnillAlu, 310, 376 
btiKfoitor, 2S0 r 347, 370 
bulbo-rmverDoauA, 566, 500, 
605 

tipuliiri), 303,353,357,367, 
382 

CCJW, 335 

cervical autinsHU, 840, 378 
nrvjral is Mcmdrifi*, 771 
COTiep-ttUncqlii™ profundus 
mnjnr, 805 
mini'll, 865 
■uperfiridh, 605 
MTrifio-tritfiitam, 884 
thoniirc^phBjyrgeui^ 400 

ciliary. Bw 
dndD-HTTieilik, 873 
deicfc-iiiarioLdTO, 352, 364, 
S73 


, £56 


Muscle ft? Muvlfrp 
rh-ulrwripitatki, 352, 3ijU 
wccyjcetti, 2fii, 370 
COIziiiLrxiui, £75, 303, 37S 
major, 37S 

cnnjiiTiotor vedfilMill, 633 
vulw, 613 

wuoindiitHL 302, 353 
m, 373 

uipertHB, 26? 

cremaster^ external, 263.303 

we, aw, 

ffltefr^teMdgui doraafia. 

late/aJu, 5£P 
eriro-|thRryn|f#ui F 409 
Cfio?-1 h rroidflii, 530 
Htaneua, £64, 256, 362, 370, 
806 

will, 25fi 
ffcHri,. £56, 345 
3 a Hun mil!, £56 
o mo-brae hi a!«, J 
trued. 256 

deltoid, 3 . 53 , 3CU, 373 

dejbaMH, 300 
dctrrasOT labti LhfrdnruL £60 
346, 361, 370 
fluperUiri*. 3-18 
KWtsi, 361 

ilm.phrn.Kiti. £87,349,363,036 
digastric, £55 
di^MiriniH, 26fi, 347, 37£ 
digital! extensor, c*nLmcsn 
300, 353, &L\ 375 
lateral, $L0, 337, 354 
S5& 345, 369, 375, 3*£ 
lo«*. MS, 3B5, 3S£ 
inedial, 353, 35fl 
af ^rond digit, 365 
Hhnrt 35S 

fl™r. deep, $17, 341, 356, 

, 366.80^376. 383 
long, 342 

fl WCfflefial ft 315, 341 355, 
... a», 36fl, 37s, 383 

dilatator naril apirali.H, 347 
lattraliw 260,347, 36] 
eiien*ar e arpi trtnlinuua 312. 
354, 365, 375 
redial as, 30&, 353, 365, 

bwk 375 
Jctaifruj, 375 
ulimni, 376 

diglntia bf*vii, 345, 360, 

hilkuda langur, 360, 3S2 
of fifth digit. 376 
of firat and mfrmd dipt*, 
375 

«f third and fourth durita, 
375 

fadkl qit&Mom, Ml 

carjji redialu, 3I£, 866, 

uJjiari*, 112, 3U, 376 
top, 361 

difttaN loofu*, 370 
pn Lii* lew™, 3S3 
h Jludj, $4$, 370 
brsvti, 384 


JEEt 


383 


^T^Enc|rl or llmdra 
ftesar, BUj^ifirinf. 361 
front alia, 345 
frfthttKwrufulari*, 801 
Kk^rwsHJitiiiia, 340, 361. 3^H 
3B3 

pcicielluH, 331, 368,367. 380 

Rrmrt-Elc^iiub, 3% 
KomcrtayuMtaifl, £67, 348 
fiuteui arre**oriu^, 324 
inesditw, SS, 357. 31-17, 3S0 
pmfundiiH, IY1-K 357. 267, 
380 

sniK-trfirialMi, 323, 867, 3SG 
KrunLL%, 327, £68. 367, 38£ 

head of, 266 
hrbfifl, 51*0 
b^MpiflfttlirTpi, 529 
hyo-gkaWHia 3^M 

hvuid, £66, 34^, Ml, S72 
h vrjLiJf u>? tmmrmii 2fi7 
348, 361 

byo-phar™™., 400 
ihnruH, 372, 356, && 
StirK-^M, 321, 

■neurivLW -iLfrnnr, £55, 346 

BUpefinr, £50 

infrajpiquut, all, 353, 564 

,373 

m^nioD of, 251 
iutercartdj^innuft. 378 
rntetfrmtflj, extern al. 285 
34P, 3M. .T?K 
inlem&l, HSs\ 340, 968 
inter:31& 345. 367 
370- 377, 383 
in Ern&v-ij* tmed-iit". 356 
IbienKiifiilarii, 894 
intexapinaW. 35 S. 364, 376, 
370 

inEertra&riveEiuk!^ 351. 
363,364,370,370 

rtulrir, £83 
rnLLi, 272 
lumboruiu, Ml 
Miehio-eamunBUfl, 563, S00, 
fill 

wKiw-drethrel, 506, S05 
krnmifrkyvMim, 267, 348, 
361 

kiptA-pbarriicm, 400 

LatwaJ^ n ruri, £61 

do™a3 part, 347 
ventral part, 847 
litiAhEmu dond, £97, 352, 
364 

Irvitnp lahAj auperioni pm- 
pri im. 256. 346, 361,370 
nnanJaMuLia, £57, 260. 345 
36!. 370 
psilati. 301 

paJfcbm superinttp 262, 
Ssl8 

rtKttri. 361 

tftvaliarM Mfaiun t| 2S&, 8-i9, 
363, 375 
Hitfcun^ 894 

IwUfiMmtif Jillanttn, 376 
capitk 378 

et ailaulb. 273,363,878 
«rwp», £81 

279, 351, 304, 
370 

Wrai, 280, 84J r W3,379 
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M usele or Musdu 

273,$49, 362.378 
Lnmhrieal«. 310, 345, 3SG, 
$67. 37a. $77, $83 
mnJan*, 282 H 347 
ciiindilitilAf, 302, 347, 381, 
372 

m rwLcf, 263, 347, Ml. 372 
□isBlalifi P 260 
mOlLiliiJ IL3. $64 

krrkk 275 
dorai, 28 L 
multiped ft ate, 255 
myto^Tokbu^ 266, 346,361. 
372 

DoJal, of dog, 270 

Of *a h 347 

nerve Bupplv of, 255 
non-atriatail 252 
0b&ftH8 ■bJamfriM Ht«n %vm n 
200, 351,363, 370 
Intern iu, 202, 351. 363, 

m 

csftfiULi #n^pinr H 277 
posterior. 375 r dKfi 
doraalk a. superior, SS 3 
VcBtraJIn B. Lb.frridr. 663 

obturHor. 360 

330 P 336, 367 
iDleraui, 330, $58, 367 

267, 310, 

ocripito-mandibulAriat 361, 
347, $51. 672 
uciilw, 863 

nf :ihdomeu, 289. 351, W, 
370 

of *elu*, 435 
ul artn. 304, 3$3 t 385 
of auditory ooitm 900 
□f back, 3*1, 353,376, 376 

04 rLr*f'Ls, 257 

gf digit, 345 
gf ayab.ll, 683 
of oyelidj, 262 
gf face. 345, 361, 370 
gf Toot, 335, $$S 
of rcinwm. 307 p 353, 365 
Of head, 251 
ventml, 362 

rf w Pl 

laleia], 333, 357 
□f larynx, $23 
axtriiwe, 628 
mtTinf.ii?, £20 

of leg, 355 , 355 , w 

of lipp, 257 

«f loins, 278, 35I P 353 P 379 
of many*. 307,353. $85 
OE vncLnlumi*, $45 
oE itrck. 268, 340, 362, 378 
Lateral. 273, 346 
vanLtal, 268, $4U 
of nmtxsl* 260 
gf^Liie lIblIj, 321,356,367, 

of peoifl^ 692 
of ptyW 400 
gf shoulder. $00, $53, 36* 
girdle, £15, 352, 35* 
of pfl paJ&t« r 391 
of tail, Ml, $51, $84, $79 
of thigh, 367 
anterior. 33*1 P 357 


Mugle or Muwlw 
gf thigh, lateral* 322,357.358 
medial, 327 

□f thoracis Limb, 205, 352. 
304. 372 

of Ihnrti, 283. 349, 36a, $7$ 
of tcftfw, 394 

omo-hvoideus, 270, 349, 361 
362 

namn-iiTituimwfiU*, 362, 352. 
364, 372 

autiL-Lularla otuli, 262, 347 
nnr P 257, $45, 36! r 370 
origin of, 254 
jinliL: Luili, 391 

pdahn^pJi*TyT3gCLiii, 409 

pdiu^aju torevia, 377 
Loogaa $76 
palpebral, 370 
paBuieuluj earntwiis, 256 

piunpto-auiHaulartH, 894 
pttEotidg-ayriaglitniK 896 
pmincAU, 328, 358, 367, 362 
paetM*!, 297 
deep. 208, 353, 373 
anterior, 298, 364 
posterior. 268, $64 
imprdirjM, 297, 363, 373 
anterior, 297, 364 
posterior. 298 364 
paroosu. hm?b, $$2 
Inn™, 368 P 368,383 
tort 1 us* 337, 358, 368, 388 

FiirLi'ufHiii, 380 

FCptiteum 345, 3$0, 38$ 
preputial, anterior, 600 
posterior, 600 
pronator quadrat ua, 377 

utr-vmmsTfl 

protractors, 600 
paoaa major, 321, 3S€. 357, 
380 

miner, 321, 356, 367* 380 
pSeryrudeui lateralis. 264, 
$48. $81 p $72 
(ti^yie, 263, 347, 361 
ptarygo-pb aryngeua, 409 
[[undrAtUi- farnoria, $$6, $5$, 
367, 380 

liunboram, 322, 354, 367. 

aso 

plant**, 38 $ 

quadriceps remorifl, 333. $57, 
$57, m 

recti rapilu doraalHL363 
ntctu* abdominis. 292, $$1, 
m t $63 

capitis dgrutia major. 277 
minor, 273 

latanlk, 272, $49, $78 
ventrall* major* 271 
349. 378 

minor, 271. 349. 378 
doraaik * superior, $83 
fcn-ioris* 331, 381 
Lateralis, 883 
medislia, 883 
tborark. $85. $72 
TfiEiirdi# a, inferior* 883 
rel rHioBB r 255 
ntnrtw. 600 
■ni, 435, 512 
Mt*, 255, 383 
«uli, £83 


Muscle or MuseLra 
retractor penis, AQ2, 569 
rhomljnideo^ 295. $52* $64, 
373 

cervLealk, 295, $7$ 
ihv^fk 29$, 373 
rotator, 895 

i&dr-g-HC&eeygtua, 364, 379 
*ctCTMirv. 370 
doraalia. 282 
lateralis, 282 

vrnlrdlEH. 28$ 

eartoriuu, 327. 358, 367, 362 
ecaknua, 270 
dois*lk 3«. m. 37* 
vfnlraliis, 349, 3SS, 379 
acutultfii. 894 

ragtyLo-ayricnUri* ppiEM^dofl 
iijfljnr, 695 
tnlELOf, $06 

auprr6rialu agwuaorrua. 
£04 

inlcrkr, «M 
EBodiua, 804 
auj^arior, 894 

$26, $$7. 

367, 36 S 

aetml**BdiABftua, 325. 357, 

$67, m 

WETFilmi Hxrvieifj, 299 

doraalia utlanor. 270, 35]. 
383, $70 

Interior, 279. $51* $53. 
379 

Itiorackii. 290 

vaBTrali.. 209* 35$, 364, 
$73 

dxapa of, 254 
skefslDd P 254 
aoleuj, 341 $61. $69 
apbLatter. 254 
uii Mtrnna, 435 
inlarnua, 435 
™i*, 572 

spinidia. 275 

at 0emlspmaliaL 364 

atapedhu* 0OO 

«t«no^^balima. 266, 349, 

vtsTOo-hyoideya 361, 372 
ifterBO-fflnBdibtu&riB* 349 
atf^ao-cnngtaideti.. 349 
ftamo-lhrFo-hyoideua* 270 P 
348, 3(S. 372 
flta«ig-Ehyn>idnk K $72 
lUiaUd. 254 
sUurtiiR of, 255 

.iyl^fiyaidr^ 267, $48, $72 
stySo-pniiTy^garWi 409 
BubLumbar, 321. 355. 357 
rtibtrtultifidLi-i, 378 
«ilHpr*p9Uri-. m. $5$, $65. 
373 

supinator. 386, 375 

ftigrtapinalLU. $M, $$$, $64, 

syogvial membrmn% 255 
eamporaiki, 283, 347, $7? 
Landlady* inurnpilncw, 255 
inUrBocLioiu. 255 
teiaor f aarie anlFbcaaliil. $0S. 
$$$* 365,375 
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Miuelc or MlucJw 
tflEWOT Irak j*t*, 022, 357 
357,380 
paUfi. 302 
tympani, 000 

Usre* major, 302, 353, 365, 
373 

minor, 301, 353, 331, 373 
tnyro-atytenoideiis ciicmiu, 

tliyTT^Jayoideua, 533 
thjro-fiharvnimu, 400 
tibialis mnixnor, 33& 359 
34*8, 332 

poi^rior, 043 359, 380 
hmeheiilifl 535 
Uftptiu, S06 

Ir&bmniii abdnurime 293 

3 m.m.m 

naja, 261, 301 
thoracis, 287, 353 
trapcxiu*, 293. 352, 364, Xft 
ormeslij, 29$ 
thdlaciliM, 2U5 
tricep*. $53. 355 P 375 
Whii. 305.306 
iiiBoHaliu/iib, 315 r 356, 370 
ufij pen Date, 255 
iLrrthrftl, 006, MO, 003. 605, 
014 

VAfftu# iut*r&i*diua, 335, 381 
Uleralhi, 330 p 381 
HMdialii, 333, 331 
tT’DtriruJ*™, 330 
ytrtic*ljB ttiificxiV 897 
Ti»wil r 254 
vocilLii, 330 

ly^omjillpo-iuricqiljHii, fflH 
iy^iiwra^ £5fl. m K Ml, 

Muifilkr Goal of abaiEJlLHKm, 

467 

of bladder, 572 
of du.-ri1.14p deFe-t^hs,. 555 
of Fallepiaji tiilH™, 609 
of kidney, &®0 
of large Lnl^tioe, 433 
of HMphaffUa, 411 
of iKTIt»ffUED F 467 
of reticulum of itom^h, 
486 

O-f ruined, 405 
Of 4ipiq«| VHk^H. 5SS 
of Kmull intestine,. 423 
of stomach. 4 E0 

Of LLTtt-r.ra, 571 

of nj*Ebra fc 614 
of i4tenia r 611. 6lT 
Of vagina, 6] 2 
of viKsx 33B 
pfMw of temporal bone, 

tiaeue, 386 

Muiculanj inUctwr, 385 
of small iotontioe, 423 
Muaculj, pnptUATH of left TM- 

triele, 639. 946 

of right Tphin r\r r (538, 637 
pHidnpli af right itri U;n, 533 
M aatnio-opiLr*] groove, $5 
Myenteric dUmm, 855 
Myk-byttiJ line, 66 
" ,6*0 
. 938 


Mjmi-njyui uni 

Myocardium. 6 
Myr4r«y, 2*4.! 


Naaes, pdnx^nor, 78, 400, 522 

Xaialcivjiy. 82, 143 160, 176 

5*7, 6P1.H6, 

common itieatu*. 621 
(ksml tnciuii. 621,555 

ethcnnidal meaiiLfces, 522 
521 

middle mi’-n[ ijp. r 522, S36 r 

566 

parietal cartilage, 520 
Mitral mwilML 521, 556. 
5M 

vcispL* W nem=n, 520 
mrt, 61, 62, Tfi 

p-JUCtM, 81 

rinwu, 69 
•eplum, 78, SO 
ifuitiT, poeterior, 16* 

Xa^f rental suttqy, 56. 63 
Xiso-ShOritiiaJ cli^Pl, -3liUi, 8x2 
010 

groove for, 78 

erf&H, 517 
r suture, 63 

XMo-inBiiUpxv notoh, 63 
opening, s I521 
83 

N«k lymph vcneclB Of 731 

of loath, 397 
Nen'fl or Nen-.es, 780 
shduocnt, 79(1, 793y 822,0GG 
Moustie, 790. 824 
aJ f^sofpr, inferior 878 
mandibular t 821 
maxillary, 513 

middle, 818 
posterior, SIS 
•Jtieulu, 78] 
auricular, 826 
anterior, 824 
bilwnil, 823 
poalemr, 333, 333 
aurieul^alpebr.d, 823, 8$]. 

a?3 

«HI*ry, S36, 837 
bronchial. 02Q 
tHiceii, 924. 881, 067, 873 
biuctaltor, 820 
f sftfiM. 820, 562 r 878 
^bnl, 013 

firth, 834 
fret, 003 
fourth, 534 
wcoud, 833 
seventh, S3* 

834 
third, 334 

chorda tympani, R22 $23 
dlisrj, tong. 872 
Mhm t. 816 
oocvrgenl, 850 
wUw. 524 P HOB 
^MLkl.SES, 860, 886. 572 

eutaiisoua, later^ 0 f p w ^7 

of q«Ss, 834 
Of thigh, 844 
P«J^r of log. 847 
of Lbuk, 846 
denial, 8ll 
depn^wor, 833. S7S 
djjgMtrie, K 33 


Ntnt or Ncrviq 
^ioJ H S40j B63, m t 876, 
576 877,37^013 
klefaJ vu|nr, of fifth digit, 
876 

dotard i* panb, Si9 
eighth, 7W 
ele^nih, 791 
ethjoaid*], Slfl, 072 
facial, 790, 022, 561, 872 
Eemorel. 045 
fifth, 700 
fuunh 780 

frontal 813, 0® r 987.872 
gh^phatyngesl, 79l, 783, 
825 

glulfiiL, aateriar, 945 
posterior 845 

httiiLorrhnsiial, poatedor. Slfl 
byp«lo«al t 70|, 793. SSI. 

M. 667, 676 
tbo-hypogafliri r p B43 
ilio-Lnrui.q*J a 843 
infraorb-Jtfl], 81$, 807, 872 
infratmchlenr, 816, 372 
inlertoptnl, 341 
imeropimuj. S40 
labial, 672 
superior, 010 

lacrtmeJ, SI5 P ^0, 8$7 a 872 
Lafyngeal, 874 
aiUerint, 529 
lingunJ, 021, 826, 873 
lutDhar, 843 
fifth, 844 
first, 043 
fniirth, 344 
■T^nrf, S40 
riilb, 044 
third, 84* 

maodiholiu 1 , 318, S23, 8M, 
867, 072 
me^teFio, 820 
mirffTaiy, 0lfl, 007,. 872 
ineuor, 010 

<». 839, 863, 668, 
876 

oketacarpil 040 
Tolar. 876 

melslanta], donaj, 073 
muirtfliKiiiu^uat 006,836, 
840, 87fi 

myls-hyM, 321. 072 
nafttl, Bnterior a HIS 
“tunuil, 0i0 a 872 
pomernr, 317, 372 
hawHsikiy. 313, 06O r 867 
ninth, 701 
obttmiiar, 84$ 
oculomotor 739. 000. 814. 

szimm r m 

Mophj^paJ. d™i. 061 

im 

Of adrea4 bodim, 574 
af wirium of hoof, 016 
□f «r*e*, 887 
of duciua drfereD*, 506 
of external hj*t. 897 
of eyCjSSl, 882 

o[ Fallopkn tub*, 600 
o bean, 641 
Of kidoqy^ 570 
of p*tjii fc 592 
of pterygoid 0jg 


INDEX 


mz 


Nerve- M N T en« 
uf akin, U07 
of Bpe-jfiiiaiic cord, 566 
of Seaside*, SS4 
uf uterus, 012 

of VMfiim, 612 

of vascular tunic of eye, $£9 
of vtina, 627 
oir^tory, si a 
ophthalmic, 6 l£ a £06.072 
OptaC, TSfl, 013 
pnUtaiw, $72 
aoleripr, $1$ 

E sIcT, SIS 

«r F jia 

pcalennf, £18 
pectoral. 306, 830 
jjrffODeeJ, £47 
campion, $77 

d«p r £47. eea, 8$8. sn 

superficial, S4T a S63, 505, 

i fT-L rpsal, £22 

phdi^iiKfja. m t m> m, 
374 

phrenic, 334 
plantar, K49, SOS 

cU*it*] a 663 
lateral, 563, 57$ 
ititdiaJ, 6f>o. B75 
crif't nT ilhulI, 373 

[htrri'p^HiL, $20 

pudiu, 849 

pulmonary, 644, 645 
r*di*l, B3I1, £37, 663, 80S, 875 
mnimiiE.,, $28, 375 
Mcrah £40 
BApbrnuus, £45, 577 
•cjstk, (treat. 54$ 
a&eand, 7HM 
^vealb, TttO 
Rilb, 790 

Bperojatie, exteroid, $44 
interni], ft&fl 
iphtnnpnjRtinp, SIT, 572 
Bpma], S33,562,567,875.94$ 
memory , 791, 820 r 862 
ntdaoc hiLic, Ancal, £53, £64 
areattr.SffS 
Iwaer, £75 
itnaU, £54, £64 


euh*r-aputar k 535 
suprascapuLar, 835, £36 
sympathetic,. 641 
temporal, 824 
deep, 819 

flugerfirial, 821, 560, 307, 

tenth, 791 
third,, 769 
thoracic, 541 
anterior. 536 
ralemal, £36 
1oo(f, 536 
posterior £36 
thonaoo-ilonwil i 836 
tahW, 348, 503. £68, 578 
tracheal, 539 
inKtitLLna], 7fl0, 315, $00 
ti«Uwr, 797, 500„ 514 
twelfth, 791 
tynsna-pk., 525 

535, $63, $05.875 


Nervii or Nerves 
v-agua, 541, 791, 793, £26, 

60S, 567, 873 
Leit, 327 
llA 825 

vcstihiilftr, 524.906 
vuEur. £40. 553 
lateral, $49 
medial, 840 
lYeutnalk:. 616, S72 
Nerw-cdl, 730 
Htm-ftbera, plfMkry, 739 
Ktn't-pltiiii, 751 
Nervpua ■yitem, 7£0 r 7£4, £66, 

865, 860, 945 
UltOELOBMC. £50 

crjuu&pacfal di vision, £50 
thoracolumbar Jivisbiii 
£50 

p&nuvanpallielic, 850 
sypi/ashetk, 550,364,863. 0*ils. 709 


Nucleus, nvoLor, ventral. 520 
of lenfj 802 

uf angm of iwrvfj, 7£0, 794 
nf vlilai? tract, H2B 
olivary. wilcrkvr. 706 
posterior, 794 

pulpy, of intervertebral 0bqn- 
(nrti]jifle. 213 
red. 301 

■wbwjfv. dDCfcal. 329 
terminal, of Mm, 750, 794 
Nutrient foramen, 22 
of !emW a 112 
uf bumems, $6 
of iliujn, 106 
«f ULfiiarurpiJi. 97 
of scapula, $4 
of tibia, 110 


Obturator roramro. 109. It2, 
152, 203 
membrane, 233 
Oceipit aL condyles, 40 
orwit, 47 

prutuiierunre, cxUrtui, 47,75 
internal, 63,77 
einu», 701 

OectpiEj&-FP 4 Lstoid auture, 4ft 
Laqte OrcipittHtemporal future. 672 
■CEacp bases] notch, 488 
6f small IftMtao, 424,19 k planus, £29, £53 h £75 
605 ffijopha™, 411, *&4, 479, 490, 

lymph, 02S . 506, 939 

of thyroid tiaaw, £46 Olecranon foot, 38 

■iriit*jy, of Isfiffl intestine, Olfactory bulb, 730, 7&1, $07, 

434 see, m,m 


673. IMS 
Kervua dcirsdu peou, £49 
_ trafiavartmrfoi. $52 
Neuroglia. 750 
Kupwin, 7£0 
Neurone, 7WJ. H51 
Ntoper*. 397 
NWc$, hxmal, 528 
lyn^pb, 028 
Nndnlea, aiqEr^ated. 

ipteaEjiip, 4$£ 


nf sroaLL mtiSptjfte F 4^4, 494 
■pLeuk , 444 
Noduliu. 790 

KortftK $47 F 547 f £55 r 538,942 
faUo, 202,517 
true. 617 
Notch alar F I5£ 
csidlw, pf luof, 543 
carotid, 50 
mandibular, 07 

,63 


CLQ*>rpaifl]iTy r ft 

«ipba S eml F 43S 

ovaV&D 


popliteal, of tibia,, 11$ 
■elatie, greater. 105 
Irntr, 108 

semilunar, pf ulca F 91 
epbcDoidal, 56 
■pinntH, 50 

Nuchal ctwI, 75 
ot skull. 47 
dlvertieulum. 144 
emittedicr 141 

NVloDwcbekinJ faadeuliu. 
797 

Nucleus amhijcuufl, 829 
amyrndaloid, 812 
caucube, $12 
euofalvj, 734 
dorsalis, 787 
racial 522 
er&fLLs, 704 
bypuEholAJiik, 301 
lenticular, $12 
motor, dorsal, 529 
fit fifth nerve, 790 


relk, 917 
HTWitob 739 
orsane, M?;i 
atn, 7£0 r 805 
track 730. fi08, £06 
Olivary Piideuii, anterior. 796 
TMMtf'rLor 794 
Olivocenbdkj bbers, 707 
Omasa! pillar, 40l 
Ornaw-alMinLual nr 
Omarum* 459, 481 
Omental cavity, 445 
OmentiLin, 414 
gMLrtHaplriiLc F 414, 419, 444 
pester, 414. 418. 446, 464, 
507 

lesser, 4!4 P 4L0 F 459, 404, 507 
Onlcflcny, 17 
Optk pwitB, fuErmd, 855 
canal, 49, 75 
chiasm, 789. 508 
■roimiUMure, 739 
(ut*nsen r 71 

[TTXlYlff, 49 

papilla, 590 
receae £03 

tract. 780, 890, 503, 357 
Ora rilUria refine. £00 
Orbit, TO 

Orbital Epramcn* 49, 71 
rMtion. 70 
wah^fl, 49 

Orf(ab F ppirnl, of Cdtti, 9$0 
VQfMfO-UMl, 524. 917 
Organs of HDH«, 879. 913, 922, 


m 


1ND)£* 


Orifice, aortic, of bora, 638 
alrio-ventricular, Ml, 637. 
63* 

rig hi, 633, 035 
426 

tiKuIiLor> h 58$ 
iJwHMtai, 420 
iIehk^k { 503 
nw^-liMrrmjfiL, 517 
omoAO-alMmaaa], 464 
preputial, 503 

puLmnnary, of right VriTi Lrirl*. 
636 

nffLiculEHMiiaial, 463 
mrninii-tTlLrLijfir, 462 

ttfctenL 672 
internal, 672 

QTAthraJ. FaEcCnaJ, fi'lUalr 
6j$, 613 
mpjip 596, 501 J 
intern al, boaI*, 505 
Orifieiimi exteraum uteri, 611 
Internum uten. 511 

QiUmtmhvh, no 

t£nm r M 5 
pemo. 604 
rwtri, 335 

ttofOLiii! Labyrinth, 003. 

OaiidA*, auifiianr, 890 
OmificatHm, 
center flf, 23 
endochondral, 23 
inteamembrucuMu, 23 
aWeGbljwU, 23 
Osteoclast*, 23 
Gstewnune. 23 
Osteology, 26, 5*30 
Ostium aYxiumsetaJg tut*, (509 
iuuiJiftrT i 31 
uterinum iuh* r 600 
Otin ganglia, 33 L 
ganglion, 826, 860 
papilla, 010 

Omlel of pdv*i* H 111 112, 413 
Ova. 60S, 945 
Orml flbinb, 50 

0*sne*. 606, 616, 621, 023, 043 
Oviduct 044 
infundibulum nf, 044 
isthmus *f K 344 
Ovimrp, 60S 
OmUEinn, 603 
fossa, 607 


Palpebral cpnjuntiivA, 331 
fiarurs, S70 
■ebum, hWI 

Porn pirn form plexus, 706 
of Uftidtt, 5H4 
Pancreas, 433, *75, 477. 483 
■lOB, 5U, H± 

PiflEfrjUi? duet, 437. 470 404 
408, 5G8, 515 
utet&ury. *37 
rannLctiJus oriinoujis, 066 
Papilla, 383 
filiform, of Longue, 303 
foliate, of limpie. 303 
limgifonn,, of (ongue, 393 
hair, WE 
iftrwvi, 3&U 
of bard palate, 44S 
of eLeeks, 446 
■of lips^ 446 

of rnanmiarv gjand, 614 
of ikin r 067 
of ton rue, 393,460 
ofrtie.lW 
oii* b 0L0 
fmal, 575 

vaLiare, of longue. 303 
Paradidymk 533 
l J ard umbaT fOAAAp 413 
PirjunMtoUj pmrrm, 46, 74, 75 

ParwiMal ami**, SO *_ 

J wMy cntutk'iif jiprTi-H?ufl ays- Feri-uNtA, S&2 
tom, 850 Pednsteum, 21 

I arenehynj» of adrenal bodies. 

573 


of. 


Frlvie limb, Ivmph 
716 
outlet, 415 

P*854^ Aytnpftt betie system, 

prrltonjrijTn. 415 
bl™. B54, m, 87B 
Pf)vi^!p|h vcseclfl of, 714 

sytniijm, 233 

500, 500 002, 604 
nreuialmu of, 667 
eoULLm glandis of, 69 K 

CO ton* gtendia i!+n 

earpnj cwvmMtra, 50| 

fcflM glnridm of, 501 
.rIails, 5W, 509. HM 
structure of r 501 
«imn#nxy liRamcfie#, 690 
trabecul® nf, 591 
lunicA dbugUe*, 601 
VMsels nnd h«™ nf, 592 
Pericanf ik pleura^ 536 
PrHf’ordiura, 620,718,754,762, 
tNifi 

PeidycnpL, M3 
PeriJymphstk re*. 003 
PenmygLuiH. 254 
Prrinpte, 910, 013 
Perkiplir eotrum, 91* 

010 


P*fi, ciipit, 925 
dtgitef 925 
nwt ararpAl. 025 
metatarsal, !*35 

Palate, bant, 74, 330. 440, 477, 
484 500 035 
■oft. 3M, 440, m , 500 

Pal at i nr dHiil, 66 

5-ujt, 62, 74, 78 
foramen, anterior, 62 
paAtemr, 81,72 
groove, fll, 74 
pttrtxm of manH(t„ 80, 61 
of prrmaxilla, 63 
region, 74 
sinus, 1ST, 146.150 
nature, median, 74 
t*m£HFer», 7S 

P*Uium r -805 


of liver, 441 

Of bauruitUT RJamln 014 
tMEin 582 

PAfietal hortler &f cipeinltd 
b*»e H 48 

eurtil age of hm«] eaiily, 520 . 
547 

crest, 135 

ecl^rniAl, 47, 53, 00 
intemtE, 54, 71 
l*y(T, 306. «H 
pleura, 530 
radicle-, 706 
regian of iku|| h 00 
■uiure,53 

Pancto-rtOntd sutUfr, 53, 56 
ParietooccipitAl mtnre, 48. 53 
Ponct abtefnpoml canuJ. 50 
I aroopticpon, AOfh 
Parotid duet, 406. 401, 4*0, 
506, 503 
pterue, 034 

Firs ciltarLp retiius?, 000 
dtttaBnjnata, 599, 022 
Lndw-a rrtibjr, 690 
3*0gA rI-ImIu, 601 
OplKA frhnjr. 3M 

pAtebea, P^rer'k 434. 404, 503 
Feeteu am is pobl-, 109 
P«tu&rl«, anterior, dwuui- 
t™ Of. 798 
ewebelW, 707 
Anterior. 796 
naJddte 7K 

M«bfAl. 789 800, 857, 065 
middle cerebellar. 726 
Pdne eavity, 152. 414, 455 
girdle, 10^, 9*5 
Tnlel, 153, 181 r 182,303 


blveoUr, of teeth, 307 
Peripheral ganglia, 851 
Fenlnonal tilily, 413 
Peritoneum, *13, 44* 
pelvic, 415 

PenmAJwni teeth. 306, 303 
Pm, 104 

Petm-liasilor coital, I El 
P*tm»J erwE, 53, 77 
googlion, 825 
sinusea, davuJ. 701 
vcnUnl, 701 

PeLmlympanic fioeun?, 59 
Feye^i pAtchfiAp 424, 404, MS 
f haryngeaJ apoumrocu, 409 
Lsthm im, 1 !0 

opening ^ FntiffiTwi lqhe r 
900 

nnfieCfl Of PluJFtacbian Euhrai 
408 

plexus, 836, *74 
IWW, 400 

Phoiypx. 407, 4M r 470, 489, 
505, 033 

Fhikwpbdrol Ma.totn T , 17 
Phrenkwoetil dnus, 540 

S»HW.17 

Ptft in*ter, 703 
cerebral, 783 
ipfetel, 7*3 

PuLar, amml, *04 
posterior, of eoft palate, 
4W ’ 

J'i! Iat* nf rumen, 6*9 

Filoffioter 5here, S5| 

IHnchm, 307 

FiMidJhod^^Ol, 857, 9*8 
808, *72 

of brain, 7*9 
, 410 


I 


mi 


PiiuJlaiY imKly, See ZfyptjpA* 

49 

Plant &r ilhIi. 4ecp, 710, 735 
di*tni, 691, 710, 731 
prunnnipflyi, K$2 r 73 S 
PEalc, £fibfibnii r of ethmoid, 
0O 

Pleura, 536. AM, 557 
COStaI, 535 
dipnJirMicHitir, 536 
mediastinal. 536 
puittkl, 536 

pcncflj-dtcvr, 

pulmonary, 536 
^iwr^ 5jn 
Pleural Cavity, 636 

reftrclinn. dmpbrnipii.ftLk Jarif 

of, 540 
lifltP of, §40 

PtflBTHil relkctJan «f, 540 
vertebral line sf, 5W 
Plexus, abdomin iii, 854 
adrenal, $60 
lortjf, abdomhael, $55 
thnravie, 353 
auricular, Anterior. 824 
hollar, 702 

hrmr.h t ^ t $36, m, m, m . 

M3 

burea], ftiS 
Cardiac, $53 
urotii 825 
external. 351 
interna], 851 
ERvemnLiR, $$1. 85ft 
feme*], d-orml, 333 
ventral, 333 

ehorinlrj, 7B3, 300, $03, $07 + 
813 

of fourth v«tdaJ*, 793 
weiiac. 864, 365. 873 
<*4ic< 373 
coronary, 705,853 
dental, rrwutillary, SIB 
donil, 7m 
gaairic, 866 
arttrrior. $74 
posterior 874 
turuorrhoidai. 858 
Anterior, 373 
hepatic, 442. 355 
LDtrSi^njLM, 705 
lllBlinmr-id, $45, $63, m t 
877, 048 

tnc^LiTr-rir, an .terior, 866,873 
pwlflior f $55, $73 
myenteric. 865 
nerve-, 7$1 

wrWftl, KZ9, $53,875 
parapiniiorra r 7U6 
of Letiirfciu. 684 
parotid $24 
pelvic, 354,85$ h 373 
ptaarvngea]. 828 r 874 
pmetabc, $54 
pul mo nary, 829, $53, $75 

■permatje, 584. 860, 373 
splenic, 355 
submitco ili, 355 
HubaKlmry. $78 
tracheal. 829 
tympanic. 825 


PfcxiiR, utecerncivariian, $56 
utcn t-vRffinnL, 366 
vascular, 620 
venooiui scLera*, $85 
venous, 020 
vesical, 850 
yntpyr, 705 

Plica ptrO'^mojulLbulprip, 302 
Podooerm, 014 
Pale, anterior, 666 
poaterinr, 555 

Porn, 789. 795. 857, 305, 369 
Popliteal line or tibia, 115 
batch of Ubia, 110 
Portal figure, 437 r 475 
ring, 430 
ay*mm H 52$ 

Fcmlgleiwid foramen, 56 

protege, 60. 60 

pD*4qrinia| diV^rLkLildin, 144 
Pouch, c ulanpcnifl, 9M 
guttural, 901 
fotlWHbbal, M2 
inguinal, £122 
interdigiLal. 922 
lacricoS, &22 
recurs vuLtid, 437 
roe to-vesical, 418 
vosiccT-cemt&l, 417 
PrvmaxillEjy Ei^on, 09 

rn, ll -I slT tn-r-rla. 31W5, 13)1 

deridunw, 405 
PreortHtal region of hone, 72 
Prrptibie tendoa. 294 

ptouct, 592, m, m , m 
of cWtk $ 14 
Preputial diverticulum, 604 
frenum, 693 
urifiee, 693 
ring. 59$ 

Pretylv™ 6*4 Tc, $0*. 871 

PraoMB, acoustic, external, 67, 

70 

angular, of mandjblr, ipfi 
ca Lid ate, of liver. 487 
Hilary, B$S 
clinoid. nqtwiar, 191 
posterior, 171. 191 
op^nrjicL d mandible, 67 
costal, 932 
cunnform, 627 
frontal. 192 
hyoid, 68 
lacrimal, 195 
Lingual. 68 

mammillaiT, 27, 49, 104 
mastoid, S7 h 79 
maxillary, 195 

miMruljLr 1 of lempw*] bone, 
59 

uahrI $1 

palatine, of maiillr, 00, 01 
of premnxillie, 02 
patmn^toid, 49, 74. 75 
pogtRlcn^id, 50, 69 
pterygoid. 50, 373 
n[i iih ■ um, of lumbar vertebra* r 

0if tkrKK ^rtetea, 12$ 
of vertsbn, 27 
elykail, 69, 893 
of radius, 30Q 
of ulna, 118 
supraorbital, 66, 69 


Pfoccap, UtcUhtiIh 521 
vocal, 5 27 

sygofiialir, of ftootal bone, 65 
of malar bone, $4 
of maxillary hone, 01 
of temporal bone 68 
Prucnsnu amun^ti*, 
wrnus, 120. 141 
uh(L», 595 
vaghmlcn, 587 
Proctodeum 940 
Projection filers, 312 
Promontory, 898 
P™t*tic duct, 539,695, 599 
plexus. B50 

Protuberance, occipital. exter¬ 
nal, 47, 76 
internal. 63, 77 
PvovcDtricul&rb, 'J39 
FraMkaU of atonuwch, 45$ 
i'sotw tubercle, 305 
Pterygoid canal, 50, 63 
ttwt, 50 
foea*. 171 
proevAa, 50 172 
PtertTOpttaMn foaafc, 68, 72 
Pubic groove, 303 
Pulmonary circulation. 717 
lobule, 544 

nriOcr of right ventricle, 
pkuriL, 530 

plexus, 329. 853, 375 
valve, 652 

Pulp eavity nf Lrelh, 397 
nl tooth, 397 
aplean, 444 

Pulpy madeils pf Jntehrtrrtdiraf 
libru-rartLJagi:, 213 
Punct* lacriiEi alia, 332 
Puac-uirn laoimale, S8D 


Pupil, 383 
Pupiliary b 


r bofdrfpf irie, 8S8 
Pw«tyW,932 

PyJnnc opening of itonLub, 418 
aphincter, 419 
valve of itomaeb, 421 
Pyrnmiid of moduli a obloimata, 

793 

renal, 568. 076 

Pyramidal dwuasalioU, 793. 

794 

fasdculu*. 790 
tfaeta of oblaagatap 794 


RaOI a-fion of OOrpUa callOKPfn, 
810 

Rediriee, parietal. TOO 
VuccraL, TOO 
R*dii Imiu, 893 
Kadio-carpal m*v, 224 
Rand conimmuranlea, 861, 948 
□f Sarmr jaw, 70 
llunui ccmmunfcpfts, $32 
gray, B6I 

of oblongata. 794 

ffll^rjTLjfa^OO 

npiphywa], 803 

inliradifiular, $03 

T 1 " ' 803 , 

pharyngeal, 409 
ptnform h 410 
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cochleari^ 003 
fcUifrtirua. atU5 
npJuctkui, 003 
nwt^rtotcjippua band, 434 
Retto-genitnl jjoujch, 417 
Bwto-vuitA] paarh, 4 IIS 
Hprtum F 4S3, 472, 495 5U 
Sled Qiidriwi, 801 

KftfftKtiVa nwvtin tA eyeball, jjpf 
-crstiilaj, Gy, 74 
Frontal, wf ukuiJ. Gu 
gutting 74 
cnwitluj. Of bo[^. 73 
□jwli., m 
orbital, 7D- 
puiaiib^ 74 
parietal, of ffku]! h 69 
pro ni axillary, pjM 
pfMsrbltfll, 72 
lU-ciitl oohsmnj, Mfl 
MifpwclM, Mai, 569 
*rwt r Mft. My 
hilua, M. [ i 

EED|tfHHne of livw. 438 
papWa. 575 
pd-d*. 569 
pfemiM*, 8M 
pyraoddp, ,560 r 57$ 
hlbiu, 565 
tahwifmm *M 

Re*p4rator¥ bronrhiol™, 544 
•ystarn. *37. 547, 555. 55ft 
34a 

ftaiufann bod!™, 703 


rtubrcMipin nl ttgtf, 70S 
Riuncn, 4M F -180 
blind sac? rf 457 
Firdifl of, 402 
cavity of r 459 

CLUVntyre or, 4&5 
groove. of, 457 
muccHHi mecnbraoe of p 455 
muscular coni of, 485 

piltEra of, 459. -ICO 
■epoiM or, 464 
ventml curvAture ,-tf 457 
RutaLno-retanilftj fold 462 
groove, 457 
orifii*, 402 


rt* cacTii__ FMB . ■„ 

Enirabilr, 036, 730 
ewrbrnJ*. m 
ofbiE*!,723 
Wu r 5M 
Rftifc vunilwa, G2fi 
Jj^dLu- KWt, 462, 4« 

KMknk^omunJ oiifl**, 463 _ p , w 

KeticLilyjn of lymph uodute r BcaI* tyippABi, 004 
vcetitmUp 504 

Seialie farncnsn, greater 233 
li»r, 233 
fio4ch r ffrra:rr. 105 
108 


flj*. Inal, 511 

blind, of njjntfi, 457 

234 

eenJgactiTd. 881 
JhlercArp*!,, 224 

intftrtAJAAj, 242 

laemn*l. 882 
F^dto-MipAL 234 
■ynofiil, of Wk-jdsnt, 242 
242 

4itHi>tATB*| F 242 
SaWldntlOBA uf cwum, 426 
Siwfiile, 90i 

lary ujr^td, 532, MO 
SaiKU* <-ckua, 438 
Sacral ^&naJ, 3H 
erw^ lain! 129 
Luedinn, 129 
foramen, 36 
venlrjil, ]29 
ganglia, 554 

PRr^of aympirtJKtK *yi tan, 
RfUpUal pg|*. 568 

lUiiiifl-, TOO, 701 


m 

Of rtonueb, 4*6, 458,480 
w*ma, 800 
Ret racier ui, 435 
fU»nnben«pL4fl. Rr 703, 806, 
wor 

TUranboiiinia e apil!*, 373 

SfcrsSMJL,« Bzrssssxis 
sSlir“' 

Rji« h ciliMir, S88 S 8 ™ 1 " ™. 

fibiwa, of brort, 640 
cl iatemncbri] 


Sclera, 885. 019 
|ewtnm. 584, SOfl.COL, 603 
SfiTittform cam Unite-, f' 


padaIa, 


ScmkireuSAr 

903 

duct*, iMmbtAflnuiL 905 


ififfuaniVHibd&iiuJiAj, 292,294 io| hftl phm>a 


extern*!, 290. 294 
mtefiial, 292, 2&4 
*ulxnutnn«iki, 290, 304 
df iPKbeA, 535 
portil, 43fl 
PW&ulLaJ, 5S8 
„ vajfUjjJ. 288. 292, 59? 
H«t of heir, 906 
df lung. 644 
nJ t^ojru*. 302 
of lnotb r 397 
Hwinjir, 932 
of co^hu eiUciwn, 809 


,niL am 
nwt uf third pJiAlnnt. 101 
EimrW 815 
urjE-rn of Ldn ft r 01 

Scfninif^rrsui tybuleA twti- 
682 

nudeuj, donpJ, 820 
root *1 fifth Bcm, 796 
heptuiri. dorvd, meduiia, 79fl 
intmLv^lu-. 80 

rntmiUKoJAf, 2M 


S^ptqjii, InNfmuwMiI&F, of fore- 

ATU3 K 307 

of diilflAJ rtftKm, 310.3TO 
uf !e*. 320 
nf BliutiJiJcr. 300 
jntefVHjn trie Lilac, 530 

Usedin^tiiLatp. srjLf, 

“M! i 78 p 30, 630 

of. 79, 530 
Q*r*Em F 620 
peliuddLUiL, 811 
$m, 004 
srrotip 584 

Swoua cd At nf b I Adder, 572 
uf FnllopiAn tut*en F 609 
□f Ibrge naUMth*. 433 . 472 
of lsvcr K 44 E 
nf h447wn. -tfrt 
c>f email LDtmirine 423 
6 f splceh, 444 
of HtmiiMb. 4I9 f 507 
of inmu, 611 
fold., 386 

imynr nl peHcaediutn. 639 
membrane, 396 
Shaf< of hair, 008 
SheiLb, fibroun. M tendon. 256 
pynovial, 255 

eairpAJ. of d«p distal 
flexor. 31? 
of iUprrliciiil 
or, 315 

d^fu£, of deep durita] 
ilexfir h 3!5 

of nipcrfidal digind 
nexor, 316 

flf KMnaon dmitai eaten- 
bot, 309 

of 4JRenAOr carpi obbotiLin. 

Ill 

Mdjalh, 396 

of fl^or itarpi rAdialis 312 
of Eitcnl digital Exteueor 
311,33? 

Sun^djpiaJ raunaor. 
He! OJ i 342 

□f tihinlu interior, 339 
of ula&m 315 

U»*l, or deep %ii«J Semr, 
546 

ShptiJder *injje, «J, 934 
airjel"H>ne 102 
Slgflipid flexiar*, 51M)i 
^Lntia, cavertiriuflr 701 
UommuokaTu, 701 
coroBjLtr. 694. 774 
upenj ng of. 633 
pfhinnidal, 63 

frontal, 55.81, 143.17^ IBS 
fronio-torbinaie, 81 
inLrrcAvemoyji, Ttn 
laenmalp 160 
I art if wb of. ftig, 630 
kiaptudiDAfi, dnrul, TOO 
TtBtraJ. ?oi 
lymph, ftncrnl, 628 
peripheral, 828 
maxi]]^ r 80, 144. IBS, 176 F 

EBimor, 80 
superior, SI 
wipitaJ, 701 
of aortAp 542 
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one, 21 
of dura mater, TiQf] 
ni lymph uodlu.lt, 628 

of pU.ljJlDDiLFV artery, 841 

p*U3», m 9 145, 159 
paranasal, SO 
pttiou], OAfHl, 701 
ventral, 701 
plnwco^oiftal, 540 
nnnal, 565 
sagittal, 700. 701 

spEnoUll, *&, 145,170 

sphenopalatine. 40. 63.. 62 
straight, 701 
tmL ISO 
to anil lax, +49 
totJMmn, 701 
of pericardium, #20 
turbinate, (InnuJ, 360 
urethral, 593 
urogenital, 0l3 

Vtifi iltijiii of right ilrilim of 
heart, €53 
ftiflwi, 627 

vertebral. looiptudm&L 702 
^kelctOD, SOi, 25, 325, |fi6 h 1*3, 
185 

appendicular, 30, 920, 034 
jhj#J. 20. 929 
fiat bones, 20 
irregular Ltfifteo, 20 
long bon**, 30 
medullary cavity, 20 
numb*/ of bones, 20 
short bones, 20 
splanchnic, 20 
VaOero1, 20 

Skin. Wfl, UOO, 920, 932. 023, 
93$ 

jmpcndiigce of. 90S, 923. 925 
of concha, 993 
of eyelids, 800 
Of mwniruwy gl*jiil*. fili 
of noetrila, 119 
Sfcml, bwhycephalir, 106 

datfchowpbaHc. 1W 
m Mali cephalic 106 
flputhnw of, 2l0 
■ynehondn™^ of, 220 
Smegma rwwn«tH, G93 
Smell. orgim of* 017 
Snout, 555 

Soft pal*t*, 389, 449, 464, BQ0 
O i l , 014 

Elilily DDdulea of ltt|« in¬ 
testine, 434 

of Small :i Mnlmv. 424, 494 
Spare, ^niriurai, 702 

ibtcnfroklar. 80, 61, 87,74 
interdental, w 
iatenneoai, of leg, 110 
of radium fl9 
mandibular, 58 
JiHdiuUnkl, middle, £38 
perilymphatic. 903 
subarsAnoid, 703 
HbdttTml, 783 
lubnmxillary. 66 
tissue, 028 
Special anatomy, IT 
Spermatic «gpJ, S85, 500, Ml, 
W3 

pi earns. 584, 856, 675 


SphtOO-frOfital suture, 54 
Sphenoids! notch, 56 
aanua, 46, 145. 170 
SpheiiB-4*ci|^id cn*t, 49 
Sphenopalatine foranito, fil. 63, 
73.76 

ganglia, 8f7, 051 
si mis, 49, 63, 82 
Sphono-squajc'ioiu sol Lire, 57 
Sphiflcter am suteroue, 435 
lnii'mua, 435 
cardiac. 410 
iki, 420 

of mammary gland, 6iS 
P'jpiLIrr:, 980 
pyW, 418,410 

Vraoinr, 572 

Spinal arachnoidiea. 783 
cord, 794, 350, 909,043 
dura ma!«r 762 
ganglion, B32 
pia mater, 793 
root of filth nerve, 70S 
Spine, kp^HRUc, 105, 108 
mwvl. posterior. 104 
of hoof, 012 
of scapula, 34 
of tibia, 118 
ventral. 27 

of nmoil vartebr», 125 
Spinous notch, 50 

process of cervical VrrLrljrn' 

125 

of lumbar vertebra?,. 129 
of thoracic vertebnn, 139 
of vertebr®, 27 
Spiral canal uf cochlea, 004 
folds oE sbouiMum, 484 
organ of Cofti, 906 
SpLanclmk fibeta, afferent. 85 1 
efferent. 951 
ganglion, 854 

SpTtril, M2, 403, ftUlt, 342 
Spietdal tWure H 866. 872 
Spkme angle. 436 
nodules, 444 
^ nhaos, 855 
Splaniiim. 809 

Spongy tuhrUan nf bone, 21 
Squamous suture, 84, 56,17 
temporal bone, 56 
Stay apparatus. 22fi 
Sternal ™t, 033 
fiemre, 437 

line nf pleural reflection, 540 
ftomatftp 4I7 k 456, 479, 490, 
805, 939 

cardiac opening of, 413. 470. 

fibers of, 410 

E ater curvature 418 
mt curvature Cf, 4 IS 
mueou* wit fff t 420 
pyloric extremity. 418 
opening. 418 
serous coat of 410, B07 
structure of, 41& 

81^ of 197 
Straight aim.is, 701 
Stratum nomeum. 007 
germinativum, 907 
of hour, 913 
Iranulnra*. 606 
tecUmum of hoof, 913 


Stria, Later*!, 706, 60S 
medial, 789.808 
meduLLaris. 301 

oifactoryT™. SOG 

terrain Jw, 801, 912 
8tiuma indie, 98ft 
of Udaty, m 
of swary H 60S 
nf thyroid gland, 546 
vitreous, 801 
Styloid pra*a 59,803 
of radium 200 
of ulna, 148 

btvLo-irjastrjid foramen, 53 
Sob arachnoid ciaten^ 782 
space, 782 

Subcallosal gyrus, 309 
Subcarpal amh. 6*9 _ 
Subcutaneous Inguinal ring. 
200, 204 
tissue, 006 
#u brotiioOd 
Subdural space, 733 
SubLmbic liariu: r. 906 
Sublingual durt. 107, 604 
fold, 302 

SuhnsjoDary duet, 407 


Submuroiii plexus, 855 
tiwue, 385 

Bubecrous tissue, 386 
NubaiclUry plKitia, 979 

Substantia gvj atj navk nf ^sinaj 

cord, 787 
nigra. BOO 

penonts posterior, 739,390 
piupris. 686 

Suburethml diveriiruimn, 618 
Succta ciiteriru®. 

SlilniM, rafffwsi, 806 
ncntraJ, of hoof, 013 
cerebellar, 707 
collateral, nf hoof, 0l3 
Inkvtubrrnvilari*, 87 
Umatbg, qf fourth ventricle, 
799 

median, of fourth ventricle, 
790 

muacuLafis of tibia, 117 
Of brpjh, 701 
nmosi, 463 

rhinal is, 799, 305, 859, 866, 
872 

sd ene, 685 
Supnmaipal itfvh, 669 
Bupraccmdyloid creel, lateral of 
femur, 112 
medial, nf femur, 112 
feu of femur, 112 
Supraucripital part of akidl. 47 

^Mprry>rbLt|ii canaln S3T 
foramen, 55, 69 H 137 
gnxive F 137 
process, 58 r 60 
8u|iru|iLsous bursa, 215 
Snpra»i4eBial EwtT^ h 072 
Sii^™yM.an fissure. 805, 859, 

Buprskochlear forarsen, 100 
Su^tBMHy appa^atmi &J matu- 
m«y glui^ 619 
^ Llgamenis of penis, 500 
Suslentscutum tali of Gbuiar 
121 
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JSulurm 369 

ftfcfrmU, 200 
nqUMMili, 2G*J 
tii letspc 2 CKj 

-21 & 
fractal 56 
fronto-bicEiiiLBl, 66 
froDl^MiiMilEiiy, M 
qwtO-paktiacL 56 
nntMvf rental, ^ S3 

rfmr^-lKU-riiHi p.^ 

naao-biaxilianq 63 
Mcnpitn-nnutOLil, 4& 
palatine, median, 74 
tnnvwia, 75 
parietal M 
parietofrontal, 53, £6 
parieto-oeeipltal, -ift, 63 
sphefio-fronial, 56 
Bpheftd-iKLUAJiHMM, AT 
aquarpous, &4 h 56. S7 
Pjmnaihtlic nmtHii iv*ta» h 
MO, U4, 2 * 68 , STB., MB 
trunk, 85! 

BjttiphvjiLi, 509 

tiiULilibiiUp, fl» 220 

pelvis, 233 

209 

of Hkukl, 219 
SyBehoiuJroMui 3 m 
of Anil, 2 ® 

Syndeamoflis, 209 
Synovial buraa, 253 

of kitmto- braehi Alia tnLinrfe. 


Tenia eeli. 431 
thllMr^ 003 
TiprEuin, 919 
cellubMum 034 
fibnoms, m 7 
or tiKnrind, 8B7 

TinwJ sheath of dwp dijritiL 
Jtnvnr 344 

Tano-matalanal *ac r 242 
Tara*** of m 331 
Tanie buds, 01 7 
orgaia of, &17 


TtaJicrEr*, ^fcrenliil fold of h 
567 

of, &87 
ducta oE p 683 
LyMpk-iTseiaor, 584 
pampmiform pleiu* of, 534 
parenchyma qf, 5 S 2 
KminUrTTna tubulee. 582 
flLmiflrlitrc of ? 532 
tonta albugLBu qf, 532 

aLi^j]n>prin of, 532 


IWflfwBmlT jsLn.n-.L-i, (3l4 h Thal*u<™tk»} Ebem, 798 


620,526 


Teeth, 306. 398 r 461, 473. 435, Tbtta follieuJi, 41®* 


Thotorniis, 801 


TKicbp of Jdn r Mfl 


468,£01 

siveolju WTiorimu of 897 Third gy r Jid. &@ l r MS 
OD^ 396, 400, 4£1, 486. mlrkfe, 303 

J®1 Theirade anrtic hlriuj, 353 

OKWDM&, 406 " J " — f - 

eamnasraL, 602 
Huji-Qi nf, 3Q7 

cheek. 396. 401, 451. 473 
437, 502 
Lower, 404 
upper, 402 
tftisrti inf, $07 

dM’L.l^w, 386. 404 
onuul oF, 307 
eruption of. 405. 453 , 479 , 

488,503 

tt™ r , 396. 399. 45| 

4 06 , 501 


nf 1 -nErftnpinutiu 
301 

Qf^U.prficial digit*} flexor, 

of tern iniiiur mmrU 301 

bnunlirwn n( carpal Jamie, 
234 

nT elbow joint. 221 
of hip Joint, 234 
sacaofWk jsciiL, 242 

■heath., 765 

carpal, nf deep digital 

flexor, 317 
of superfid.nl 
ffeisor, 315 
digital qf d«p 
Mwr, 310 
of superficial 
Hexor, 31£ 


digitrd 


deciduous,. 4U4, -461 
cflaadibulnr, 4t>4 
fcrtariflajy, 402 
nmlnr, 396, 401 
nrck nf p 327 
tapper*, 367 
perraaiwnt, 396. 398 
pinchers, 39? 
premoLif , 396 r 401 
nieeulqflUH p 406 
pitfp of, 307 
cavity of. 397 
root of, 397 
wetwria], 502 
itructum qf, 397 
Uu3j»r«y r 396 


799. 


writ K>,07, 397,402 
Trgraen wotiwli quartt, 799 
digit*! Tennant am. 500 
„ „ . Tegjiqriokba. 7S3, 793, 
digital 803,007 

TeieofepbaJon, £03 

of toininijrt digital Temporal eaui, 59 70 77 

mt t m ™t, 13 ? 

of extensor carpi obliquuj, foam, m 

J - 1 r *** _ Wlh ** a! 

j- .. T«BPW*I 7 teeth, 396 Tragt**, MS 

DfS^or oLtp radialu ,312 Tcndinoua *ent*r qf dlapttrngm, Trinmpid valve, 635 

af UWt^dfttal Vttwr, 380 plf«i£L,, 

T*ndo Achiltu, 340 *“ 

e&Jcwwaa, 340 

TBBck»B K 264 
pbtertMeeoua, 
qf ergot. SOS 
prepubie, 294 


cavity 44 r 635 h 650 
duct, 627. 710, 735. 7B0 P 776 
RULglii. .hf> 3 , 

Lmh r l^mph. vuaeLg «f h 7 l 6 
part of ayinpatbetip aystein, 
853 

Thorax 557 

ly rupn v-^ela of p 713 

Tftyn>-hyoid Jii-Mtj brftiK. 528 
TKy-rnid raniLage, 5E6 r 54S, 
556, 569 
coru.UA, ttfi 
4T3, Tibial prcet, | |fl 

Tibm-i airaJ Ace 242 
Twjsu-C 1 fluid. tiS4 
ipare, 628 

Tiauc, mlwIobLilar. 385 
coiiwular, 3S6 
subaermpi, 386 

T^gu^ 4iS0 p 47 B. 4 fi£ p 

Tonal 390, 479 P 4 S 5 . Ml 
Tonaillmr o u* r 449 
Topugraphie anaiomy p 17. 10 
Toraj pytqricua, 492 
Trabecula amte of 
veutride, 637 
of lymph n mi life. 620 
of EHeuu, 591 

Bplrbir, 444 

Trcchm/533. 559. 556, 560 p 942 
Tfarheal durtj, 713 
lymph, duct*, 739 . 77 fi 
ploniL aao 

Tract, ulfarlon-. 78fl L WB, 860 
optic, rasfia, ^57 
pyramidal, 794 
njhlMpihcj, 798 
Tract ua erq tralai of thymui 
gJafid, 546 


right 


311, 337 
of long digital exteiucr 837 

flexor, 342 

of tibialia antrnor. 339 
&f ultiarp lalcralk 31£ 
ayriox, M 2 

Syatemalic anatomy, 17. 18 


T*iul* vitram 21 
Tactile bun, 908 
“ , 4» 


Tentorium rrobelli. Tffi 
Terra tubwwity. Sfl 
TefraiqaJ hoe, HO, 41.2 
fllickn of nervra, 700. 795 


im, 

bch, m ' 

veakir, 572 

Trochanter major of femui h 113 
tDltior of feinur, 112 
teniiia. 112 

TittchaBterie fqasa or femur. 
113 

ridge &f femur. 113 
Trochlea o( femur, 113 
of tibial tarsal bone, 126 


TMtjdM, Mt, Mfl, 401, «03, Trach|«w foranwA, SO, T1 
«3 TracboM, 213 



INDEX 


071 


True nofltH], 517 
voc&l tmnJj, 532,. Soft 

Tnaflcw* bqCarOliCLl*, *47 

i n test! n alia, 736. 757 
luenbalia, 73* 

<*( cnn™* ®G* 

Tuber cakia of fibular tanud 
bone, 121 

ducTTunL, 739, 802, 800 
cn hp. 103 
Lschii m 

SACral*, 105 

wupuJif, 65 
PpilLLt, 84 

TUDUtU. anterior tif Lhalumu. 
801 

Urrinnal. *4 
paoa^ lOfi 

"E'ljl »?tv utuAlt, citiMTUITl, 7®3 

formic, 792 
glfuloriuiD, 306 
publcutu, Iu9 

TuberwitJ,. alveolar, 60, 74 
delM3ld, a* 
tfwi-aL 137 
rouitLiLn. 61 
nf tibia. 116 

Tubrizlm of ojamiPIKT Rlliuld. 
015 

renal, 560 

semi nil tram, of teat-icl**, 332 
briniferoLia, 569 
Tiiaic, abdominal, 2W. 363 
jihnnii, of ty c, 685 
vascular, or eye, 387 
Timka albuginea, i+tf. m 
of p*nim, 501 
propria of akin, 60 7 
vaguialkp, -m 50*. TO3 
rammunii^ 566 
parietal layer of, 564, 386 
propria, 683 
VlTOTll layer df, 586 
Turbinate creel. diiMl, S3 
ventral, 60 

fold, dun*!, 523 
Wtfllp 523 
hi emu, dorul, LOG 
Tiiakn p 466 

Tympanic civile 807, WO 
mucuu* Tjw?inl?FDH>e, 900 
Opening of Eustachian tube, 
000 

ptemia, 325 


Uddu, CIH 
Umbilical jiK»nro r 433 
foicl, l*tef*l. 419 
tBMiu.414 
Litoral acme# 562 
internal, 682 

Ureters, 5*4, 571, 576, 579, 560. 

Urethra, 361 
bulb of, 301 
female, 614. 918, 923 
mtlt, J581, SM, 600, 603, 60S 
Urtsthfml CUs/t, 5&3 
orUk*, external, female, 913, 
618 

id Ale. 505, 600 


Urethral sinus, 501 
Urinary bladder, Set jSioddrr. 
"W W*. 674, 577, 570. 

DMtVHI tubule*. 569 
Uro^aumH 940 
Umg enital linos. 613 
ajitflm , 564 
Otrnu ooty Icdonf, 017 
tuba, ft&S, 6O0 F 616,6£L,629 

i’tera-flVMTait pLeewe, 656 
t'tero-vagin at plexus, 866 
liters, broad ligomtiiL nf, 417 
fem*|*, 909, 90S, 919, 921, 
623 

mambaiM, 580, 599 , 602, 
TO3,aH 
Uinrle, 004 
Uvula, 4 85 


Vaajna, 909, 612, 917. 923, 624 
Visual ring, 202, 686 , 507 
VaJJaUf papilla af tajigur, 3ft3 
Viirt, aortic, 638 
bicuspid, 638 
ileiHurqJ, 433 
ikuo-eolie, 500 
pulmonary, 637 
pyloric ut HtUmACh, 42l 
iricunpid. 635 

Vilntlai fold of ckuid, 426 
Vm deferens, 585. 689, 601 
Vua VAHMUip, 927 

Vaacular groove, M 
plexus, 626 
tunic of eve, 887 
Vaiwnintnr fibers. 931 
Vein or Veins, 626. 

760, 774, W7 
abdominal, po*l*nof, 709 
cubeutanecus, 700, 733 
Adrenal. 572, 706 
Alveolar,. iraferinf. 907 
aAguJar, of eye, 733 
of mouth-, 998 
auricular, Brent, 908 
bmehiDcrphaiic. 776 
bronchial, 696, 703, 775 
buKimlor, 999. 760 
cardiac. 694 


994, 732 r 


lateral^ ftiidep 595 


gft»L, 6*4, 776 
Ewer, 775 

middle, 094 
email, 995 

central, at adrenal bedtea* 
573 

cephalic, 700, 703J75 
accessory 703 733, 776 
cerebellar, domJ, 702 
ve^Lrml^TXKt 

cerebral. TO. 703 
jwndinji, T03 
hui), TVS 
dwp .702 
dmceniiinc. 702 
dorsal. «g 
gw*t, 702 
iiitcrual, 703; 
ventnl 90S, 732 
cervical. deep, 695 
i inferior r 700 
rimunJlec. lateral, 708 
coati nf, A27 


Vein or Vani 
cnccyfecbuwaicrk, 247 
condyloid, 693 
wroQijy. 646 

lor^m 
right. 654 

cubital, medial, Large. 703 
dental, 607 

digital. 765. 735. 776 h 219 
common, 703 
dorsal, 733. 775 
lateral, 733 
medial. 783 
volar, 733, 775 
common, 733 
diploHC, TOO, 792 
dorsal,, 695 

Cni inHP.tT. inri , 62? 

Craisearv, "TO 
facial. 733 

Anterior ruriculir, 607 
transverse, 6 WJ, 699 
femoral, 706,779 
antenor, 700 
deep, 7$3 
poairTinn TOO 
frontal, 733 
gastric, Anterior, 708 
poaEeriof 708 
gjmtn^undeAAl, 76& 

K aslro-epipJorc. riflbt, 706 
hepatic, 442, 709, 947 
hypogaHtric, 708 
ih*c, drcumflbx, 70S 
coramcn. 706. W7 
exteroii. 708, 776 
_ iuternAl. 706. 770 
jUhjvi- femoral, 70S 
Hi n-Lumbar, 70S 
Lnfr^cbltal, 6*0 
IntcrcMtaln clurmal. $9* 

vemral. 905 
internal coat, 62T 
inteft^tentia, cummnn, 706 
jugular, «Ht, 732 775, 
external, 732. 775 
internal. 732,775 
labial, 998 

tunmiuci, 69* 

iupcrior K 733 
Lingual, 699 
dniuL 999 
lumbar, 709, 703 
maEKterit. ^99 
mfljjLLari c-jteriiaJ. 80 S, 790 

iDtcroai, 60B, 775 
median. 704 
meningeal. TOO. 702 
middle, 6*7 
mesenteric, 709 
an Leriur, 707 
pOriflninr, 7tJ7 

mclarfljpal, 705 k 733, 775 
rottaiareal. 710. 734.735,776 
middle coat, 627 
nasal, dorsal, 760 
nbluratnr, 768 
McipltJai, 698 

BW, 700 
onTadderT 572 
uf bunc F 22 
tf brain, 813 
of cnriujn nf boaf, 9E6 
of cranium, 703 


m 


BJlnac 


V«n or Vtrin* 

ttf dliCtLfl 

oJ riterates cat. 897 

of IkOoplHi tube*. 90S 

of biod, AW 
of [MM!!*! 17 -fl-r, 908 
of EDitfnJaifrry t d«wK 733 
of n«k. fiw 
of QVflIT fc 80S- 
of net me limb, 70S 
ofpcfil*,™ 
of retina,. Sttl 
of atm. 907 

of tknutc limb, 703, 732 
of ptettia, 612 
nf vagina, fill 

of vabcuIp-t Illleuc of r;Yt, 889 

nnhl tudiklie', 8ff0 

wHitel. 732 
puLutiite^reftt, 609 

pnJurrp&iLN, 708 

palfctre»iLOi-^iuiXl«DBJ. 70S 

pantuLTOn 

pcrW.TM 

phrwije,7H 

plantar, 7l0 

popliteal TO, 776 

portly 441,709, TO, 775, <M7 

sasss . 709. 734 
iotornA 8ft5 

piimoDiry, 5*4, &4C( r S3fi, 
627. f»i 947 
ndkim 
interior, 765 
nail, 570, TO, 7$S 
ucru, middle, 733 
■ lophftouu*. TOO, 731, 778 
HtaLlitav 638 
BptiiTiiA-iii 1 . 584, -589 
intern&i, 70S 
apbisbjjpilatkir, 090 
#pibp], 702 
ipUnk, TO, 707 
Ururture "1*627 
fublingu*]. TOO, 733 
iubtnenLiL 808 
Lanai, perforating, 7 SO, 735 
recurrEbt, 7m, 734-. 778 

l#mprtrpJ H pQtb&T&t, d«p, 
697 

superficial Off? 
tboriek, exUrul, 703 
internal, 695 
Umri&Mldfiil, 70S 
thyroid 7tt3 


V«u Of VeiCLi 
tftniL intern* TO, na 
posterior, 7‘0, 778 
recurrent, TOO 
EnAheoLTOO 
uloir, ris, Tit 
urafemoiU, TUT 
ut^D-ovariiTi, 706 
v pi visa cf p 827 
veil* M-y^n, 823, 895, 775 
uv*. 820 
interior, 095, 947 
unsung of, 032 
pOetemr, 708, 733, 776, 

mr 

Opening of, fi32 

haaulaiygoa, 096, 732, 776 
Ps-fl™, 6915, 760 
rtMl p&aterior, 702 
vertebra], W6 r 702 
Velum. medullary, 798 
Anterior, 709 
poaEcriof, TO 
Vpbp Dom-ifin*, 826 
Vctbjb vortkofw, 669 
Vcqoua OKb. 705 
idexuAS- 828 
ainuas, 627 
V^nlrirte, fourth,, 798 

literal, 805, 811 
of lArynx, 532, 549, 500 
middle, of luynA, 622 
bf brain, 940 
of Swirl. left, 637, W 

right, '635, 916 
of oniutfeory bulb, 307 
I bird, HOii 

Veotriculir fold, 532 
Vemii raebtlii, 701. TOfl 
Wtebral MaLR.tt 
i*Jirmn h 2C, 39. 135, 156, 162, 
IB5 

curves, 166 
fOTMUteU, 27 
formula. 28 

line of pbufAl reflection, 540 
m 10IVUW* LonpliuSin al, 702 

Vwiffli roroat, 836 
Vntkilia muinik, 397 
Vasal dIcxujl 356 
V«jd«. .wS!fnal, 5SI, 533,597. 
601,603 

VfHiiwRcnstni pouch, 417 
VWfHjfc Tn; ni >U $gl r iqsi, 

5ff7. 801, 803 


VcatihulAr lADeHon. 824 
Vestibule of colon, 423 
Ofror, m 
of Eai)7ii. 532 
of omeoti] civily. 4-4S 
Vetfiriniry anatomy. 17 
ViblW 963 
Vincra! hper, 386, 414 
of pericardium, 629 
pleura, 5Sfl 

riuiirSrTt., 71 K 

Vitraoua body, 89 E t 919 
humor,, B9 L 
AtHHua, £Q1 

VmI ^rdi, 531, 549, m, 
58 0 

faliw, 532, 550 
true, 532 
Wd, 532 
pra-wp^ 627 

\'oinepo-EiiJJiPii 52l p 917 

Vortex cordis, 640 
Vulva, 606, 8J3 r 813, 621. 622, 
624 

Vulvar dHt, 6EU 


WaU. Of hoof, 909,913 
White column* of afunid card* 
737, 7S8 

oomnibiflurc oE «3iln*l cord, 
756 

line of hoof, BJ1 
sul-aiADet of nervous eyetem. 
TO 

of roqnil wid, 7S7 
wiDfc m 

WoiriOT^, 60, 67, W H *03 
Wool, 622 


Xiphoid c*rlUpmrp, 43. #4 


LumUiti, 931 
Zod«, PTPgpilric, 4]3 
hypoaPwLrie, 413 
uHerraodlate, of kidney, 563 
meeog AStrir, 413 
Zumila dLUrii t&2 
gyipimftiic *n:h H 5ft, 

prww of fioDUl bo dp, 55 
of eelaIat boon, 64 
of mAjdLUrv teio^. 61 
of tempohd boot* 56 
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